Outfitting 
Jet  Airliners  - 

Radio,  navigation  and  other  gear  makes 
a  $150,000  electronic  package^.  .  p  20 
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Raytheon  —  World’s  Lu 


of  Magnetrons  and  Klystrons 


QKS18 

2,000-4,000  Me. 


QK  528 

3,600-7,200  Me. 


QK  5a3 

4,800-9,600  Me. 


2,400-4,700  Me. 


_  2  New  Raytheon  Backward  Wave  Oscillators 
DOUBLE  FREQUENCY  COVERAGE 

The  most  complete  line  In  the  Industry  now  tunes  from  1,000  to  37,500  Me. 


SpicifieatiiRt  —  QK518.  Frequancyi 
2,000-4,000  Me.  Rapid  electronic  tuning 
by  varying  delay  line  voltage  from 
lSO-1,500  V.  Power  output;  0.1  to  1  w. 
Complete  with  compact  permanent  mag¬ 
net.  Approximate  maximum  dimensions: 
10”  long,  4%”  high,  47/^”  wide. 


Wide,  rapid  electronic  tuning  — 1,000  Me, 
to  37,500  Me.— is  one  outstanding  perform¬ 
ance  advantage  in  Raytheon’s  extending 
lino  of  Backward  Wave  Oscillators.  Others 
are:  permanent  magnet  focusing;  high 
signal-to-noise  ratio;  operation  under  con¬ 
ditions  of  amplitude  or  pulse  modulation. 

Raytheon  Backward  Wave  Oscillators 
are  gaining  wide  acceptance  in  micro¬ 


wave  equipment  applications  as  local 
oscillators  for  radar  receivers  and  as  signal 
generators. 

Our  development  laboratories  can  tailor 
tubes  for  specific  requirements  including 
narrower  Irand,  lower  voltage,  or  higher 
power  for  primary  transmitter  use.  Any 
question  you  may  have  will  he  answered 
promptly,  without  cost  or  obligation. 


RAYTHEON  MANUFACTURING  COMPANY 

MIcrowav*  and  Powor  Tuba  Oparations,  Saction  PT-41.  Waltham  84,  Mass. 

Rdgidnat  Sales  Offices:  9501  W.  Grand  Avenue,  Franklin  Park,  III.  •  5236  Santa  Monica  Blvd.,  Los  Angeles  29,  Cel. 

Raytheon  makes:  Magnetrons  and  Klystrons,  Backward  Wave  Oscillators,  Traveling  Wave  Tubes,  Storage  Tubes, 
Power  Tubes,  Miniature  and  Sub-Miniature  Tubes,  Semiconductor  Products,  Ceramics  and  Ceramic  Assemblies. 


Excellence  in  Electronics 


Shoptalk  .  .  . 

One  Best  Bet  in  1959 

Be|(inninj(  in  January,  El-BcmoNlca  will  have  the 
aama  editorial  format  each  week. 

Technical  articles  that  have  distinguished  the 
magazine  since  1930  as  the  leading  publication 
in  its  held  will  be  increased  in  number  and  will 
be  joined  by  business  articles  we  now  know 
have  wide  appeal  and  usefulness. 

We  learned  in  1957  that  there  was  a  need  for 
this  additional  material ;  we  learned  in  1958  that 
it  was  needed  weekly.  So  our  planned  stand¬ 
ardization  of  issues  should  better  serve  readers 
in  research,  design,  production  and  manage¬ 
ment  And  we  hope  it  will  make  Elfctronks 
compulsory  reading  for  many  others. 

Subscribers  gained  400  additional  editorial  pages 
in  1957,  more  than  550  in  1958.  They  svill  beneht 
again  in  the  year  just  ahead,  both  in  quantity  and 
in  quality,  as  we  further  broaden  our  scope  and 
coverage  without  taking  our  eye  off  the  engi¬ 
neering  ball. 

Thus  Elecihonics  keeps  pace  with  its  growth 
industry.  If  it’s  about  electronics,  read  it  in 
Electronics — repackaged  as  a  straight  weekly. 

PuhlUhar 


About  Our  Curront  Oporatfons 


In  this  Issue . 

\UCl.EAR  POWER:  WHAT  11  MEANS 
rO  US— It  takes  a  heap  of  electronic  equip¬ 
ment  to  control  a  nuclear  reactor  To  find  out 
how  much  and  what  kind.  Managing  Editor 
Carroll  climbed  over  tire  W'estinghouse  rest¬ 
ing  Reactor  now  under  construction  near  Pitts¬ 
burgh  His  tallv  of  the  electronic  gear  in  the 
WTR.  together  with  some  observations  on  the 
size,  shape  and  future  of  the  electronics  mar¬ 
ket  in  the  nuclear  power  field,  begins  on  p  H. 

MACHINE  r(X)E  CON  I  ROI  - I  wo  weeks 
ago  Associate  Editor  janis  trwik  us  oxerscas  for 
a  glimpse  of  industrial  electronics  abroad.  l  o- 
gether  with  field  editors  Horxl,  Harris  and 
Maguire,  he  brings  vou  up  to  date  this  week 
on  what  is  going  on  here  at  home.  See  p  1 5. 


Coming  in  Our 
November  21  Issue  .  .  . 

I’LEd  ROMCS  ON  W  HEEl.S-Autom(v 
bile  manufacturers  arc  readving  several  elec¬ 
tronic  surprises  for  the  motoring  public.  I'o 
get  details  on  things  like  rear-view  tv  steering 
controls,  radar  warning  devices  and  electronic 
ignition,  .Associate  Editor  Bushor  visited  the 
Detroit  laboratories.  His  seven-page  technical 
roundup,  with  circuits,  of  course,  will  appear 
next  week. 


An  Editorial  Future  for  You? 

HIE  NEW  EDITORIAL  FORMAT  dc 
scribed  on  the  other  side  of  this  page  wall  sub¬ 
stantially  increase  Electtronics’  engineering 
feature  article  content.  Accordingly,  openings 
now  exi.st  on  the  staff  for  engineering  editors. 
If  you  have  a  degree  in  electrical  engineering 
with  a  concentration  in  electronics,  a  year  or  so 
of  experience  in  our  industry,  an  insatiable  curi¬ 
osity  about  new  circuits,  com|)onents  and  svs- 
tems  and  ability  to  write,  edit  and  report  tech¬ 
nical  developments.  Editor  MacDonald  would 
like  to  talk  with  vou  about  a  future  on  the  mag¬ 


azine. 
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.  • .  stereo  Is  an  old  friend, 
and  so  Is  Audiotape 


stereophonic  sound  has  become  really  big  news 
just  within  the  past  year.  But  for  at  least  one 
recording  company,  stereo  has  been  commercially 
feasible  for  over  three  years.  It  was  in  1955  that 
Omegatape  released  one  of  the  first  successful 
stereo  tapes,  "The  Hi-Lo’s  in  Hi  Fi."  Now  the 
Omegatape  catalog  lists  80  stereo  titles,  and  new 
releases  are  being  added  monthly. 

When  he  joined  Omegatape,  President  Dave  Hubert 
brought  with  him  a  world  of  recording-business 
experience.  That’s  why  he's  qualified  to  say, 

“As  the  recorded  tape  business  gets  more  and  more 
competitive.  I've  become  even  more  of  a  'bug' 
on  quality  than  before.  Our  motto  is  'the  finest 
quality  recorded  tape’  and  to  live  up  to  it,  we 
must  run  continuous  quality  checks  on  all  of  our 
equipment.  These  checks  include  the  tape 
we  use  for  all  of  our  mastering  and  duplicating  - 
Audiotape,  of  course.  It’s  never  yet  let  us  down." 

Omegatape  is  just  one  of  the  hundreds  of 
professional  recording  studios  that  rely  on 
Audiotape  for  the  finest  sound  reproduction 

The  complete  line  of  professional  quality  Audiotape 
offers  a  base  material  and  thickness  to  meet 
every  recording  need.  And  no  matter  which  type 
you  select,  you  can  be  sure  you’re  getting 
the  very  finest  tape  that  can  be  produced.  There’s  a 
complete  range  of  reel  sizes  and  types,  too, 
including  the  easy-threading  C-Slot  reel  for  all 
5  and  7-inch  Audiotapes.  Why  settle  for  less,  when 
professional-quality  Audiotape  costs  no  more? 


IT'S  f?TTT: 
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AUDIO  DEVICES,  INC.,  444  Madison  Awo..  N.  Y.  22,  N.  Y. 
In  Hollywood:  840  N.  Fairfax  Avc.  •  In  Ciiicaco:  S428  Milwaukae  Avt. 
Export  Dept.:  13  East  40th  St.,  N.  V.,  16  •  Cables  "AltLAB" 
Rectifier  Oivisipn;  620  E.  Dyer  Rd.,  Santa  Ana,  Calif. 
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Now  make  these  difRcult  measurements  quickly,  easily 

Engineering— minute  dc  potentials,  difference  voltages,  nulls;  resistances  from  milliohms 
to  10  megmegohms  (with  external  dc  source).  Also  use  with  Esterline-Angus,  other 
recorders 

Physics,  Chemistry— grid,  photomultiplier  circuits,  vacuum  ion  levels,  thermocouple  poten¬ 
tials,  voltaic  currents  in  chemicals 

Medicine,  Biology— voltages  in  living  cells,  plonts,  seeds,  nerve  voltages 


Use  of  a  photoelectric  chopper  instead  of  a  mechanical  vibra- 
tor,  insuring  low  noise  and  drift.  Protection  against  1,000  volt 
momentary  overloads.  New  probe  minimizing  thermocouple 
and  triboelectric  effects.  Heavy  ac  filtering. 

Above  arc  but  a  few  of  the  reasons  w’hy  the  new  -hp-  425A 
does  the  work  of  complex  equipment  arrays  faster,  more  sim¬ 
ply  and  with  10  times  previous  accuracy. 

In  addition  to  extremely  small  voltages  and  currents,  Model 
425A  measures  resistances  from  milliohms  to  10  megmegohms, 
in  conjunction  with  an  external  constant  current. 

Get  complete  details  today  from  your  -hp-  representative,  or 
write  direct. 


SPECIFICATIONS 

MICtOVOLT-AMPtlFliR 

VoltogM:  Pos.  and  n«g.  10  to  1  v  full  leolo. 

II  ronges,  l-S-IO  >tgu«nc«. 

Curroni;  Pos.  and  ntg.  IOaAo  to  3  mo  full  koIo. 

18  ranges,  1-3-10  sequence. 

Input  Impedonce;  1  megohm  on  voltage  ronges, 
t  megohm  to  0.33  ohms  on  current  ranges. 
Accuracy:  ^3%  lull  scale. 

AMPLIFIER: 

FrequeiKy  Range:  dc  to  0.2  cps 
Gain:  100,000  maximum 
Output:  0  to  1  V,  adjustable 
Output  Impedance:  10  ohms,  1,000  shunt 
PRICE:  $500.00  f  o  b.  factory 

Data  jubject  to  change  without  notice 

HEWLETT-PACKARD  COMPANY 

5026A  PACE  Mill  lOAD  .  PAIO  AltO,  CAIIFORNIA,  U.S.A. 
CAtlE  "HEWPACK  "  .  OAVENPOET  5-4431 
FIEtO  lEPRESENTAnVES  IN  All  PtINCIPAt  AREAS 


READ  DIRECTLY 


Ijuua 

and 


10  times  previous  accuracy,  drift  less  than 
±2  |iv,  noise  less  than  0.2  pvl 


New  4>25A  Microvolt-Ammeter 


presenting  30  basic  new  instrurtients  in  one  year! 
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FINANCIAL  ROUNDUP 


Electronics  R&D 

All  U.S.  industry  spent  $1.4  bil¬ 
lion  on  R&D  electronics,  latest  sur¬ 
vey  figures  show 

There’s  new  evidence  this  week  that  electronics 
technolog)’  spreads  across  all  of  American  industry. 

According  to  latest  available  information,  all  U.  S. 
industry  in  1956  spent  $1.4  billion  on  electronics 
research  and  de^'elopment.  And  of  this  amount,  a 
little  more  than  half— some  $670  million— was  spent 
by  the  electronics-electrical  industries  group. 

As  for  total  spending  by  everyone  on  all  types  of 
research,  the  newest  figure  is  an  impressive  $6.5  bil¬ 
lion. 

This  information  comes  from  a  survey  made  by 
the  Bureau  of  Labor  Statistics  for  the  National 
Science  Foundation. 

Pinpointing  precisely  the  electronics  industry’s 
share  of  R&D  spending  is  a  bit  difficult.  Our  industry 
does  not  ha\  e  its  own  category  among  industry  classi¬ 
fications.  In  the  new  BLS  survey,  electronics  is  re¬ 
ported  in  the  electronic-electrical  sv’stems  and  parts 
category. 

The  R&D  expenditures  listed  on  the  right  repre¬ 
sent  only  applied  research  and  development  projects 
directed  toward  discoveries  which  have  specific  com¬ 
mercial  objectives.  The  list  excludes  basic  research 
made  solely  to  advance  scientific  knowledge. 

Electronics  industry  leaders  say  the  survev’  points 
to  the  many  new  electronic  products  and  processes 
that  are  on  the  way.  Applied  electronics  portion  of 


all  research  and  development  spending  in  1956  was 
a  staggering  21.6  percent. 

A  breakdown  of  survey  findings  on  electronic 
applied  research  expenditures  by  industry  groups 


follows: 

Applied  R&D 
Expcnditur** 
For  Eloctronics 

INDUSTRY  (milliont  of  $) 

Eloctronk-Eloctricat  Systomi,  Ports  .  S  669.6 

Aircraft  and  Associot^  Ports .  260.7 

AAochinory  (including  computors)  .  182.1 

Totocommunicotions  and  Broodcasting  .  137.0 

Profossionol  &  Sciantific  Instrumonts .  64.3 

Fabricatod  AAotal  Products  and  Ordnanco .  36.7 

Stona,  Cloy  and  Glou  Products .  4.4 

Food  and  Kindrod  Products .  4.0 

Taxtilo  Mill  Products  and  Apporal  .  1.1 

Potroloum  Products  and  Extraction .  .8 

Primary  Motols .  -8 

Chomicols  and  Allied  Products .  -4 

Transportation  and  Otbor  Public  Utilities .  .3 

Construction  .  .1 

Paper  and  Allied  Products  .  >1 

All  Other  Industries .  30.3 


Total  $1,392.9 


National  Science  Foundation  does  not  have  any 
figures  at  this  time  on  applied  electronics  R&D 
spending  subsequent  to  1956.  It  hopes  to  make 
this  information  available  in  the  future. 

Meanwhile,  estimates  of  all  rese^ich  and  develop¬ 
ment  spending  by  industry’  provides  a  rough  guide. 

McGraw-Hill’s  Department  of  Economics  has 
recentlv  estimated  that  industry  spent  $7.3  billion 
on  applied  and  basic  research  in  1957,  will  spend 
$8.3  billion  in  1958  and  nearly  $10  billion  by  1%1. 

It  seems  conservative  to  assume  that  the  electron¬ 
ics  applied  research  portion  of  the  above  estimates 
will  at  least  equal  the  21.6  percentage  relationship 
that  existed  in  1956. 


SHARES  and  PRICES 

One  of  the  questions  most  fre¬ 
quently  asked  of  electronies  firm 
execs  sp>caking  before  investment 
groups  is:  What  percentage  of  your 
sales  dollar  arc  you  spending  on  re¬ 
search  and  development? 

Reason  is  that  investment  bank¬ 


ers  and  brokers  know  from  experi¬ 
ence  that  it  is  no  accident  that 
companies  with  the  largest  grow’th 
percentage  are  those  which  place 
great  emphasis  on  development  of 
new’  products. 

Statistics  show  that  industries 
with  the  highest  growth  rate  are 
those  which  spent  the  highest  per¬ 


centage  of  their  sales  dollar  on 
research  and  development. 

Tlic  registration  statements  filed 
by  firms  with  the  SEC  preliminary 
to  making  new  security  issues  is 
often  a  fruitful  source  for  company 
R&D  spending  figures.  The  follow¬ 
ing  table  has  been  compiled  from 
this  and  other  sources. 


Some  Electronics  M'frt 

Approximate 

1 2-Mo  1 2-Mo  Earnings 

Providing  Data  On 

R&D  Spending 

Sales  Per 

Share 

Common 

Stock  Prices 

R&D  Expenditures 

(%  of  Sales) 

(Latest  Annual 

Report) 

Recent 

'58  Range 

Traded 

AddroMograph-Multigroph  . . . 

2.6 

$97,100,000 

$3.25 

86 

82  -94 

NYSE 

Amphenol  Electronics . 

3.0 

31,100,000 

3.02 

301/4 

22%-321/4 

NYSE 

General  Electric . 

over  6.0 

4,335,700,000 

2.84 

65^4 

57  -68% 

NYSE 

International  Tel.  &  Tel . 

3.0 

576,500,000 

3.12 

51 

291/4-53% 

NYSE 

D.  S.  Kennedy . 

10.0 

5,800,000 

1.80 

21%’ 

211/4-251/4 

OTC 

Sanborn  . 

6.0 

12,300,000' 

1.14' 

26’ 

16  -271/2 

OTC 

Technology  Instrument  . 

4.8 

6,800,000 

1.01 

91/2’ 

91/2-12% 

OTC 

Westirtghouse  Electric  . 

10.0 

2,009,000,000 

4.18 

661/2 

551/2-68I/4 

NYSE 

’Ten  months  ending  Jan.  31 

'bid 
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MERGERS,  ACQUISITIONS  and  FINANCE 


•  Aircraft  Radio  of  Boonton, 
N.  J.,  and  Cessna  Aircraft,  Wichita, 
Kan.,  announce  merger  plans.  Pro- 
{xjsed  plan  calls  for  three  shares  of 
AR  to  be  exehanged  for  two  shares 
of  Cessna.  AR  common  w’as  re¬ 
cently  quoted  at  26  over-the-coun¬ 
ter;  at  same  time  Cessna  closed  at 
53  on  NYSE.  Boonton  finn  has 
312,000  shares  outstanding.  Cessna 
will  exchange  on  basis  of  845,000 
shares,  to  be  outstanding  after  pay¬ 
ment  of  10-percent  stock  dividend 
due  Dec.  19. 

Two  pre\  iously  announced  plans 
to  merge  .\R— with  Litton  Indus¬ 
tries  and  Airborne  Instruments— 
were  broken  off  in  the  latter  stages 
of  negotiation.  No  changes  in  Air¬ 
craft  Radio  management  and  oper¬ 
ations  are  anticipated. 

AR  makes  electronic  airborne 
communication  and  navigation 
equipment.  Annual  sales  are  at  rate 
of  SIO  to  Sll  million,  with  60  per¬ 
cent  going  to  military  users  and  40 
percent  to  commercial.  Cessna  pro¬ 
duces  personal  planes,  military  liai¬ 


son  aircraft  and  farm  equipment 
pumps.  Sales  for  year  ended  Sept, 
were  about  $86  million  and  were 
equally  divided  between  military 
and  industrial  business. 

•  Automation  Instruments,  Pasa¬ 
dena,  Calif.,  plans  to  issue  $250,- 
000  of  6-percent  1 5-year  convertible 
debentures.  They  will  be  offered  to 
firm’s  stockholders  at  90  jxrrccnt 
of  face  value  and  in  $100,  $500 
and  $1,000  units.  Debentures  arc 
con\ertible  at  rate  of  one  common 
share  for  each  $100  of  debentures. 
Proceeds  will  be  used  to  retire  notes 
payable  and  for  working  capital. 
Finn  makes  solenoids,  transformers. 

•  A-S-R  Products,  formerly 
American  Safety'  Razor  Corp.,  ac¬ 
quires  all  capital  stock  of  U.  S.  Re¬ 
lay  Co.,  Los  Angeles.  Calif.  U.  S. 
Relay  makes  electronic  relavs, 
solenoid  contactors  and  electronic 
controls.  Purchase  terms  provide 
for  a  cash  payment,  plus  a  partici¬ 
pation  by  the  sellers  in  profits. 


•  Precise  Development  of  Ocean- 
side,  Long  Island,  N.  Y.,  is.sucs 
60,000  shares  of  convertible  pre¬ 
ferred  and  60,000  shares  of  com¬ 
mon  stock  at  $5  per  unit  of  one 
share  of  preferred  and  one  share 
of  common.  Oceanside  firm  makes 
hi-fi  and  stereo  equipment,  elec¬ 
tronic  test  equipment  and  diverse 
line  of  electronic  components.  It 
is  dcseloping  a  line  of  small-boat 
electronic  equipment.  Proceeds 
will  be  used  to  reduce  bank  loans 
and  for  payment  of  taxes,  to  pur¬ 
chase  materials  and  for  new  prrxl- 
uct  design  exprenses.  If  entire  is¬ 
sue  is  sold,  about  $160,000  will  be 
added  to  working  capital.  R. 
Holman  &  Co.  of  New  York  is 
handling  the  underwriting  on  a 
best-efforts  basis. 

•  Hewlett-Packard  agrees  to  ac¬ 
quire  80  percent  of  the  outstanding 
st(Kk  of  F.  L.  Moseley  Co.  of  Pasa¬ 
dena,  Calif.  Moseley  manufactures 
a  line  of  recorders  and  associated 
electronic  instruments. 
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FIGURES  OF  THE  WEEK 


RECEIVER  PRODUCTION 


(Source:  EIA) 

on.  24,  '58 

Oct.  17,  '58 

Oct.  25,  '57 

Tticirisioa  sets,  total . 

121,267 

124,503 

lb9,606 

Radio  sets,  total  . 

310,148 

287,829 

401,178 

Auto  sets  . 

75,073 

93,088 

125,813 

STOCK  PRICE  AVERAGES 

(Source;  Standard  &  Poor's) 

Oct.  29,  '58 

Oct.  22,  '58 

Oct.  30,  '57 

Radio-tv  t  electronics  . . , . 

62.99 

61.21 

42.32 

Radio  broadcasters . 

...  73.39 

74.08 

53.00 

FIGURES  OF  THE  YEAR 

Totals  for  first  eight  months 

1958 

1957 

Percent  Change 

Receiving  tube  ules . 

251,657,000 

297,281,000 

—15.3 

Transistor  sales . 

25,310,834 

15,611,300 

-1-62.1 

Cathode-ray  tube  sales . 

4,952,862 

6,236,890 

—20.6 

Television  set  production  .... 

2,950,455 

3,756,533 

—21.5 

Radio  set  production  ...... 

6,611,686 

8,765,606 

—24.6 

LATEST  MONTHLY  FIGURES 


EMPLOYMENT  AND 

EARNINGS 

(Source:  Bur.  Labor  Statistkt) 

Aug.  '58 

July,  '58 

Aug.  '57 

Prod,  workers,  comm,  equip.. . 

354,900 

340,600 

409,800 

Av.  wkly.  earnings,  comm . 

S82.39 

$80.75 

$77.81 

Av.  wkly.  earnings,  radio . 

S81.40 

$80.39 

$75.81 

Av.  wkly.  hours,  comm . 

39.8 

39.2 

39.9 

Av.  wkly.  hours,  radio . 

39.9 

39.6 

39.9 

TRANSISTOR  SALES 

(Source;  EIA) 

Aug.  '58 

July '58 

Aug. '57 

Unit  tales  . 

4,226,616 

2,631,894 

2,709,000 

Value . 

59,975,935 

$6,598,762 

$6,598,000 

TUBE  SALES 

(Source:  EIA) 

Aug. '58 

July,  '58 

Aug.  '57 

Receiving  tubes,  units . 

^,456,000 

30,795,000 

43,029,000 

RKeiving  tubes,  value . 

525,442,000 

$26,927,000 

$34,886,000 

Picture  tubes,  wiits . 

713,458 

549,817 

9K,296 

Picture  tubes,  value . . . 

514,190,878 

$11,109,048 

$17,984,185 
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Only  Merck  makes 

all  three  forms  of  ultra-pure 


for  semiconductor  applications 


Merck  Poiycrystalline  Billets— have  not  been  previously  melted  in  quartz,  so 
that  no  contamination  from  this  source  is  possible.  Merck  guarantees  that  single 
crystals  drawn  from  these  billets  will  yield  minimum  resistivities  over  SO  ohm  cm. 
for  n  type  material,  and  over  100  ohm  cm.  for  p  type  material.  Merck  Silicon  Billets 
give  clean  melts  with  no  dross. 

Merck  Polycrystalline  Rods — are  ready  for  zone  melting  as  received  ...  are 
ideal  for  users  with  floating-zone  melting  equipment.  Merck  Polycrystalline  Rods 
(8  Vi  to  10  Vi  inches  long  and  18  to  20  mm.  diameter— smaller  diameters  on  special 
order)  yield  more  usable  material.  In  float-zone  reflning  one  can  obtain  minimum 
resistivities  of  1000  ohm  cm.  p  type  with  minimum  lifetime  of  200  microseconds. 

Merck  Single  Crystal  Silicon — offers  manufacturers  without  floating-zone 
equipment  semiconductor  Silicon  of  a  quality  unobtainable  elsewhere.  No  crucible- 
drawn  crystals  can  match  the  reliability  of  Merck  single  crystal  material  in  semi¬ 
conductor  devices.  Merck  Single  Crystal  Silicon  is  available  with  min.  resistivity  of 
1000  ohm  cm.  p  type.  Other  resistivities  ranging  from  1.0  ohm  cm.  p  or  n  type  up 
to  1000  ohm  cm.  will  soon  be  available. 

For  additional  information  on  specific  applications  and  processes,  write 
Merck  d  Co.,  Inc.,  Electronic  Chemicals  Division,  Dept.ES-9,  Rahway, N.J. 

ULTRA-PURE 

SIIICON  —a  product  of  MERCK 

BASE  BORON  CONTENT  BELOW  ONE  ATOM 
OF  BORON  PER  SIX  BILLION  SILICON  ATOMS 


OMnii  k  Oil.  tac. 
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BARNSTEAD  NEW 
TRANSISTOR  WASHER 

FOR  WASHING  and  RINSING  TRANS¬ 
ISTORS,  DIODES,  RECTIFIERS,  TUBE 
PARTS  and  MATERIALS  SUCH  AS  SILI¬ 
CON  AND  GERMANIUM 


Maintains  1 5,000,000  OHM  ultra-pur* 
water  whil*  conserving  make-up 
water  through  special  re-puriflcotion 
cycle. 

Best  results  with  faster  rinsing  and  fewer 
rejects  are  obtained  when  ultra-pure,  hot 
water  is  employed  in  washing  and  rinsing 
of  transistors,  diodes,  and  other  elec¬ 
tronic  components.  The  Bamstead  Trans¬ 
istor  Washer  conserves  thousands  of 
gallons  of  water  each  day  as  it  repurifies 
the  pure,  hot  water  keeping  it  free  of 
organic  impurities,  and  submicroscopic 
particles  to  0.45  microns.  Completely 
factory-assembled,  ready  for  operation. 

EVERYTHING  IN  PURE  WATER 

EQUIPMENT 


WASHINGTON  OUTLOOK 


1’he  adminis'i  ration  has  expressed  disagreement  with  proposals  from  the 
Army  and  some  diplomatie  ofheials  for  a  sweeping  revision  of  U.S.  defense 
strategy  with  a  new  emphasis  on  preparedness  for  limited  warfare. 

The  poliey-shift  proposal  would  have  involved  at  least  doubling  current 
production  of  ground  coinmnnications  and  radar  gear,  armored  vehicles, 
troop  transport  planes,  assault  transport  vehicles,  small  arms,  tactical  missiles 
and  other  weapons  for  limited  war^re. 

Proponents  of  limited  warfare  preparedness  have  pointed  to  the  crises  in 
Lebanon  and  the  Formosa  Straits  as  esidcnce  that  this  country  is  more 
seriously  threatened  by  limited  wars  than  by  a  general  nuclear  war  involving 
major  powers. 

They  argue  that  recent  defense  budgets  have  put  too  much  stress  on 
preparedness  for  the  big  nuclear  threat— with  the  heaviest  sponding  devoted 
to  the  Strategic  Air  Command— and  have  downgraded  U.S.  ea])abilities  for 
fighting  a  limited  war. 

'I’hc  Administration,  however,  holds  that  U.S.  defense  forces  are  now 
ready  to  fight  either  limited  or  general  wars.  'Hie  Administration  plans  no 
significant  shift  in  either  strategic  policy  or  the  makeup  of  the  defense  budget. 

Washington’s  official  line  w'as  aired  by  the  Joint  Chiefs  of  Staff  chairman. 
Air  Force  Gen.  'Lwining,  before  the  annual  meeting  of  the  .Association  of 
the  U.S.  Army. 

Twining  said  it  is  riskv  to  assume  that  the  threat  of  one  kind  of  war  is 
more  serious  than  another,  then  put  the  .Administration’s  plans  into  pierspicc- 
tive:  the  Army  w’ill  not  be  allowed  to  substantially  increase  cxpienditurcs  for 
armor  and  other  tactical  equipment;  the  .Air  Force  will  not  step  up  procure¬ 
ment  of  troop  carrier  planes. 

The  Army  will  be  limited  to  its  current  $1  .'5-billion  volume  of  hardware 
procurement.  'I’hc  Army  will  be  pressured  out  of  the  spiacc  rocket  field  and 
forced  to  use  its  available  dollars  for  improving  mobility  of  its  battlefield 
missiles  and  other  equipment. 


Writ*  tor  Catalog 

□  WATER  STILLS,  steam,  gas  and 
electrk  with  capacities  from  VS 
to  1000  g.p.h. 

□  REGENERATIVE  TYPE  DE¬ 
MINERALIZERS,  50  to  2,500 
or  more  g.p.h. 

□  SUBMICRON  FILTERS,  400  or 
more  g.p.h.  Submicroscopic  filtra¬ 
tion  to  0.45  microns 


RaSfead 

STILL  A  STERIUZElCaiBC. 
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•  The  spiotlight  is  once  more  on  the  controversial  Renegotiation  .Act. 
Trial  has  just  closed  in  U.S.  lax  Court  in  Seattle  on  Boeing’s  appeal 
from  the  Renegotiation  Board’s  ruling  that  the  company  must  refund 
to  the  government  $10  million  gross  profits  earned  in  1952. 

'Lhe  court  is  not  likely  to  rule  on  Boeing’s  appeal  for  a  year.  But 
the  trial  was  pretty  much  of  a  test  ease  for  the  aircraft  industry  and 
other  military  producers.  It’s  the  first  of  a  scries  of  pending  aircraft 
renegotiation  appeals  to  be  heard.  At  least  six  other  airframe  makers 
have  filed  appeals  for  recovery  of  at  least  $50  million  before  taxes, 
refunded  to  the  government  under  renegotiation  proceedings. 

Boeing’s  argument  stressed  that  $5.8  million  of  its  1952  profits 
before  taxes  came  from  incentive-typic  production  contracts,  that  in 
effect  the  Renegotuition  Board  is  penalizing  the  company  for  its 
efficiency. 

U.S.  lawyers  said  renegotiation  determinations  of  excessive  profits 
are  made,  under  law,  on  all  company  receipts  for  the  year,  and  that 
incentive-typie  contracts  are  not  exempt  from  the  Board’s  rulings. 
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READINESS 
IS  THE 
KEY! 


All  IS  in  readiness.  The  gantry  is  bei^g  rolled  ■  j 
away  This  missile  is  ready  for  its  journey  into  j 
space. 

But  before  the  firing  pould  take  place,  the  entire 
launching  complex  had  to  be  made  ready  to 
accommodate  the  miisile  in  its  present  configu-  ; 
.ration.  Ir  the  hours,  days,  and  weeks  that  have- 
preceded  tnis  momlent,  an  intensive  “make 
ready  program  has  been  progrecning  quickly, 

I  logically,  economicaliy— guided  by  the  engineers 
of  Pacific  Automaticr  Products,  Inc. 

•  BRoxoiY,  our'  has  behn  a  dual  role-to  provide  , 
*-'C'’7i(a!  a-  c  practical  liaison  between  the  en- 
.  n-'ern-:  ,  H'm-nts  of  the  cognizant  contrac- 
lic.b  tf-;-  hr  d  forces,  and  to  install  and 
vai:  Ist',  i  •  ‘‘  e  electronic  gear  that  is  required  '| 
♦c  'nve'^* ‘hic  launch  Site  from  a  mass  of  con-  j 
'  and  steel  mto  an  integrated  complex,  ready 
'  ^  ;cncrt  scheduled  firing  of  the  bird.  *  i 
sptciFiciuY  -  cur  tasks  have  included;  desigo, 
manuf.crture,  and  installation  of  ail  mterunit  j 
cabling;  the  installation  of  instrumentation,  | 
controls,  communications  equ'pment .  consoles,  - 
■and  accessones  actual  operation  of  al  circuitry  j 
under  simulated  conditinns'of  u'e.  to  make  cer-  .■  >- 
tan  h  at  it  IS  ready  to  perfo-m  its  functions.  | 
reliatuy  and  d  m  :  =  ■  'atmn  of  the  system  in  the  -j 
ot  working  drawings,  'maintained  in  an  up-  ' 
tc minute  st'"c-;  at  a'.' times, 
sicHiFicAHTLY  to  assur?  O'i-schedule  readiness 
•  an  ei,e(!"}ni.c  ‘-r  piex— whether  it  at  a  • ' 

MISSIU  SITE.  AN  AUTOI^ATIC  FACTORY.  A  DATA  PROCESSING 

CENTER  A  nuciear  iHSTAUATioM — pian  today  to  uti- 
:::c  the  systems  engineering  services  of  Pacific 
Aulnmation  Pmducts,  Inc.  For  complete  infor- 
jVidti  -c  w:  te  wire,  nr  phone ’Arthur  P.  Jacob, 
Executiv*'  Vice  President,  pacific  aotowation 
PRODUCTS.  INC .  A;’  Way,  Glendale  1.  ■''■aii- 

frrnia  Ph  me  CHapman  5-866’.' 


r.XC’lFK’ 

ArrOMATlON 

PHonrri's,  inc\ 


Engineers:  PAP  has  immediate  openings  for -en¬ 
gineers  with  specific  knowledge  ot  the  systems 
requirements  of  major  electronic  complexes  of 
all  major  types.  Send  your  resume  today. 


EXECUTIVES  IN  THE  NEV/S 


ACCEPTED  SYMBOLS 


Smith:  for  railroads,  a  new  Rx 

Percy  W.  Smith, 


New  president  of  General  Railway  Signal  Co.  is 
engineer  and  salesman  up  from  the  ranks.  He  takes  over  the  Rochester, 
N.  Y.,  firm  at  a  time  when  its  principal  industry  customer  is  in  a  state 
of  flux,  faces  a  rough  challenge  cheerfully. 

Railroads,  trying  to  haul  themselves  into  reasonable  finaneial  stability, 
are  using  electronics  as  one  of  many  bootstraps.  Today’s  yard  control 
system— with  pushbutton  remote  control,  analog  computer  gear  and 
almost  automatic  operation— may  use  upwards  of  2,000  electron  tubes. 
Transistors  are  coming  in,  too:  CRS  has  been  installing  transistorized 
cab-signal  circuits  since  early  1955.  “Pat”  Smith’s  first  order  of  business 
as  he  settles  into  his  new  office  will  be  marshalling  GRS  engineering 
talent— some  one-fifth  of  its  total  work  force— for  a  frontal  assault  on 
traffie  problems:  railroad,  air  and  others. 

Born  in  Springville,  N.  Y.,  in  1900,  Smith  grew  up  in  the  nearby 
railroad  town  of  Salamanea,  naturally  gravitated  to  railroading  at  an 
early  age.  Before  he  turned  20  he  was  working  for  the  old  Buffalo. 
Rochester  &  Pittsburgh  (now  part  of  the  B&O  system).  He  broke  in 
as  an  engine  dispatcher,  simultaneously  kept  up  his  schooling. 

He  missed  what  he  still  regards  as  “the  privilege  of  conventional 
college  attendance,”  but  found  time  for  numerous  technieal  courses 
at  Rochester  Institute  of  T’echnologj’s  night  school.  In  1923  he  went 
to  work  in  the  engineering  department  of  GRS,  slipped  naturally  into 
engineering  sales  a  few  years  later. 

His  native  talent  for  getting  along  with  engineering  staff,  sales 
associates  and  clients  moved  him  right  up  the  line  into  management. 
He  contrives  to  be  a  firm-handed  administrator  without  mashing  toes, 
remains  friendly  and  aeeessible  even  under  pressure.  He  became  a  vice 
president  in  1950,  moved  into  the  top  slot  late  last  month. 

Like  most  far-ranging  salesmen.  Smith  is  a  homeloving  man  at  heart. 
His  wife  Dorothy  shares  with  him  his  principal  interest  outside  of  GRS: 
growing  roses,  a  particularly  suitable  hobby  in  Roehester,  long  noted 
as  the  Flower  City. 


Hydrogwil  UgMarf  of  all  •lemofits 
.  ,  .  port  of  oH  living  Ihingsl  Cog  in 
llw  nation's  w«apon*missit«  programi 

Hydrogon  fiNt  Tung-Sol/Chothom 
Hiyrotron  tubos  usod  in  trocking  boo- 
cons  and  radar  modulators — two 
moons  of  missilo  obsorvotion.  Tho 
tubos  provido  tho  powor  for  tho  sig- 
nob  or  "boops"  that  doscribo  to  us 
missilo  flight  bohovior. 

Minioturo  typos  pwbo  "boops"  from 
oirbomo  missHos.  "Boops"  pulsod  by 
giant  thyrotrons  in  ground  unib,  ro- 
sourtd  from  mbsilos  in  flight. 

Hydrogon  thyrotrons— oxchisivo 
Tung-Soi/Chothom  dovolopment  — 
supply  tho  promium  quality  porform- 
onco  critically  noodod  in  mbsiio  ox- 
porimonb.  Ovor  tho  yoors,  Tung-Sol 
consbtontly  has  wovon  o  throod  of 
siMilor  quality  throughout  Hs  prod- 
ucb.  So,  today,  tho  Tung-Sol  mark 
romoins  a  symbol  of  tho  finost. 
Tung-Sol  EUctrk  Inc,,  Noworfc  4,  N.  J. 


and  the  consumer  electronics  story 
in  the  Oct.  17  issue  (“Home 
Stretch  Looks  Good,”  p  15,  Oct. 
17)  skirted  around  a  highly  sensi¬ 
tive  subject.  The  Outlook  mentions 
“loss'  volume  of  consumer  elec- 
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Consumer  Electronics 

Two  of  your  recent  stories- the 
Washington  Outlook  for  Oct.  31 
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tronics  production  during  the  first 
six  months”  of  1958.  Down  at  the 
bottom  of  the  earlier  article,  you 
quote  a  “thoughtful  California 
manufacturer”  as  recognizing  that 
people  want  their  purchases  to 
have  inherent  value. 

I’m  sure  the  two  things  are  re¬ 
lated.  As  long  as  consumers  have 
money  to  throw  away,  they’re 
reasonably  content  (apparently)  to 
spend  it  on  bright,  gaudy  products 
that  maybe  work  and  maybe  won’t. 
But  when  the  pinch  comes,  they 
demand  higher  quality  for  dollars 
expended. 

Some  of  our  designers  and  pro¬ 
duction  people  ought  to  sit  down 
and  reconsider  what  a  radio  or 
phonograph  or  h-  is,  what  it’s  sup¬ 
posed  to  do,  and  how  it  can  best 
do  its  job.  Simplicity,  taste  and  a 
greater  emphasis  on  reliability- 
might  just  spark  a  general  renas¬ 
cence  in  radio-h-  sales. 

SrEWART  F’abrec.a 

Philadelphia 

The  oiit-of-the-saddle  survey  of 
radio-tv  manufacturers  that  we 
took  to  get  the  information  for  the 
consumer  electronics  article  speci¬ 
fically  asked  whether  manufactur¬ 
ing  and  sales  executives  felt  that 
consumer  taste  was  changing.  The 
general  consensus  was  no. 


A  Very  Long  Time 

Re  your  Oct.  17  air-to-air  missile 
story  (“Fighter  Arms  Stockpile 
Swells,”  p  n,  Oct.  17),  particularly 
as  the  Falcon  GAR-3  and  Side¬ 
winder:  isn’t  45  years  a  pretty  long 
desclopment  period?  J.  H.  Ham¬ 
mond  and  I  demonstrated  such 
target-seeking  missile  principles  to 
military  officials  in  1912. 

Also  as  to  the  item  “Soviet  in¬ 
formation  retriesal  .  .  (Engi¬ 
neering  Report,  p  21,  Oct.  17), 
Stephen  Leacock’s  Nonsense  Nov¬ 
els,  Chapter  6  (1913)  is  captioned; 
“Sorrows  of  a  Super  Soul;  or  The 
Memoirs  of  Marie  Mushenough 
(translated  by  Machinery,  out  of 
the  Original  Russian)”! 

B.  F.  Miessnf.r 
Morristown,  N,  J. 

As  the  Preacher  said:  “There  is 
no  new  thing  under  the  sun.” 


5  Ways  Better.  •• 


SILICONE  RUBBER 
Tubing  and  Sleeving 

WONT  CRACK,  PEEL 

OR  CRAZE  - 


0 

GREATER  FLEXIBILITY 


I  HIGH  DIELECTRIC 
\S\  RETENTION 


LONG  LIFE  CUTS 

REPLACEMENT  COSTS 


VIVID  COLORS  FOR 

READY  IDENTIFICATION 


THERMAL  PROPERTIES: 

Heat  aging:  1 000  hrs.  at  250*  C 
without  appreciable  change  in 
physical  or  dielectric  properties. 

FLAMMABILITY: 

Self-extinguishing,  when  tested 
in  accordance  with  ASTM  and 
NEMA  procedures.  (NEAAA  Ac¬ 
ceptance  Test). 

ABRASION  RESISTANCE: 

Durable  and  extra  tough.  With¬ 
stands  unusual  rough  handling 
at  all  times. 


CHEMICAL  INERTNESS: 

Has  good  resistance  to  all  oils, 
alcohols,  dilute  acids  and  alka¬ 
lis.  Fine  water  resistant  qualities. 

FLEXIBILITY: 

Unaffected  throughout  life  of 
Tubing.  Stays  flexible  from 
minus  90*  F.  to  plus  600*  F. 

FUNGUS  RESISTANCE: 

inert.  No  fungus  growth  was 
visible  at  40  x  magnification 
after  28  days  incubation  under 
“idear'  surroundings. 


Twist,  bend,  wrap  or  knot  it  and  this  tubing  remains 
pliable  and  efficient,  even  under  the  most  severe 
operating  conditions.  Send  for  free  samples  today. 


SALES  CO.,  INC. 

Injudatm 

SPiCIAllSTS 
Rwiw,  N.  Y. 


VARHU  sales  CO.,  INC. 

308  N.  J«y  Sr.,  Rom.,  N.Y. 

PImm  t.nd  m.  Mmpl.  with  B«ill.tin  and  Prkm. 


Nom.- 


Tiri._ 


Company. 
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ANTSNNA  BQUIPMBNT 


»  D.  S.  KENNEDY  Sk 

Rout*  3A,  Coh«***t,  Mas*.  EV*rgr**n  3-1200 


West  Coast  Affiliate . . . 

SATELLITC-KCNNCOV,  INC.  *1  CALIFORNIA 

Rancho  Lagttna  Seca,  MorUereyStdinas  Highway y 
j.  P.O.  Box  1711,  Monterey,  Calijorrda  -  niMrtlar  l-lMi 


This  is  how  a  60'  Ruggedized 
»  Kennedy  antenna  looks  during  a 
test  erection  prior  to  shipment. 
Erection  requires  no  special  tools, 
is  speeded  up  by  functional  design 
and  sectionalized  construction. 


It 


ANTENNA... GOING  UP! 


No  matter  which  way  you  look  at  it,  this  new 
60'  Ruggcdized  Kennedy  antenna,  slated  for 
service  in  the  northern  latitudes,  is  a  real  cold- 
weather  performer. 

The  all-steel  reflector  is  capable  of  operating 
when  loaded  with  ice  in  winds  as  powerful  as  a 
violent  hurricane.  Yet  its  simple,  functional 
design  and  sectionalized  construction  permit 
assembly  and  erection  with  standard  tools  at 
sub-zero  temperatures.  Its  weight  is  just  half 
that  of  present  steel  antennas  of  comparable 
size,  minimizing  shipping  problems.  Spare  parts 
requirements  are  simplified,  since  all  like  sections 
arc  interchangeable.  And  its  galvanized  steel 
construction  limits  maintenance  mainly  to 
routine  inspection. 


w 


Checking  reactor  design  for  Yankee  Atomic  Power  Plant.  Need  for 
electronic  control  and  instrumentation  presents  opportunity.  Here's 
a  close  look  at  one  reactor  control  setup,  an  indication  of  .  .  . 

Our  Future  in  Atomics 


Last  month  the  first  of  two  nuclear  reactors  for 
the  land-based  prototype  of  a  naval  surface-ship 
poucr  plant  went  critical.  The  protohpe  power 
plant  is  under  construction  at  the  Naval  Reactors 
Facilitv’,  Idaho  Falls,  Ida.  From  this  work  will 
come  two  nuclear- powered  naval  surface  vessels:  the 
guided-missile  cruiser  Long  Beach  and  the  aircraft 
carrier  Enterprise.  Wcstinghouse  developed  the 
prototsjx:  power  plant  in  conjunction  with  the  AEC. 

'I'he  development  of  nuclear  power  pbnts  for 
surface  ships  adds  still  another  link  to  the  growing 
chain  of  nonweapon  applications  of  atomic  energy. 
Right  now  throughout  the  world  there  are  nearly 
200  atomic  reactors.  Of  these  about  half  a  dozen 
are  central  station  power  plants,  about  a  dozen  are 
naval  power  plants  and  the  remainder  are  testing 
and  experimental  reactors. 

Nevertheless,  many  scientists  and  engineers  agree 
that  nowhere  in  the  world  is  atomic  power  economi¬ 
cally  feasible  today.  Fhcy  feel,  however,  that  by  1%7 
utilities  will  be  able  to  consider  atomic  power  com¬ 


petitive  economically  with  conventional  power,  even 
in  the  high-fuel-cost  areas  of  the  U.S.  Atomic  plants 
are  today  generating  300,000  kw  of  fission  power  for 
central  station  use.  World  potential  for  atomic 
power  is  15  million  kilowatts  by  1%5-1970.  Many 
obser\-ers  concede  that  controlled  nuclear  fission  is 
at  least  two  decades  away. 

Of  course,  the  electronics  industry  is  interested 
in  atomic  power  principally  as  a  market  for  measur¬ 
ing,  control  and  monitoring  equipment. 

It  is  difficult  to  generalize  about  the  electronic 
complement  of  a  nuclear  reactor.  A  small  experi¬ 
mental  critical  unit  may  be  heavily  instrumented; 
a  central  station  reactor  many  times  larger  will  prob¬ 
ably  need  only  a  slightly  larger  number  of  instru¬ 
ments  and  controls. 

Electronic  instrumentation  at  the  Westinghouse 
lesting  Reactor,  shown  to  the  press  last  month, 
gives  some  idea  of  the  kind  and  amount  of  elec¬ 
tronic  equipment  it  takes  to  control  a  reactor.  I’he 
nuclear  unit  there  will  be  used  for  irradiation  test- 
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ing  of  fuels  and  materials  for  reactor  use  and  for 
limited  production  of  radioisotopes.  It  is  a  water- 
cooled  and  -moderated  thermal-neutron  reactor  giv¬ 
ing  about  20,000  kw  heat  equivalent  p>ower  output. 

Here’s  what  it  takes  to  control  this  reactor:  Pri¬ 
mary  indication  of  reactor  jjerformance  is  derived 
by  counting  neutrons  produced.  ITiree  levels  of 
neutron  counting  are  employed.  In  the  source 
range,  used  when  starting  the  reactor,  integrating 
neutron  counters  are  used.  Two  such  channels  are 
provided  in  case  one  fails.  'ITie  source-range  coun¬ 
ters  count  individual  neutrons  and  give  an  inte¬ 
grated  count  indication. 

There  are  two  intermediate-range  indicating  chan¬ 
nels.  I’hese  use  gamma<ompensated  ionization 
chambers  as  the  neutron-detecting  transducers.  Such 
de\'ices  deliver  a  varying  current  output  rather  than 
the  count  of  individual  neutrons  and  are  conse¬ 
quently  more  useful  at  higher  neutron  fluxes  in  the 
intermediate  reactor  power  range. 

in  the  power  range  of  reactor  operation,  fission 
chambers  are  used  to  detect  the  neutrons.  Tliese 
transducers  give  a  multiplying  effect  and  provide  a 


high  cunent  output  to  indicate  neutron  flux,  lliis 
high  cunent  indication  permits  use  of  magnetic 
amplifiers  in  the  indicator  circuits  for  added  reli¬ 
ability.  There  are  three  power  level  indicator  chan¬ 
nels  with  repeater  indicators  on  the  operator’s  panel. 

Ihe  nine  reactor  control  rods  are  servo-controlled 
and  tied  into  the  jxjwer  level  indicator  channels. 

The  reactor  control  panel  has  a  closed-circuit 
teles'ision  monitor  to  observe  hot  areas.  There  are 
five  chart  recorders:  start-up  level,  power-range  level, 
primarv  coolant  flow,  reactor  period  and  thermal 
power  output.  Also,  two  coolant  conductivity  me¬ 
ters  and  a  pH  meter.  Electronic  circuits  likewise 
are  used  in  the  scram  and  alarm  circuits  that  permit 
immediate  reactor  shutdown  in  case  of  emergency. 

Radiation  monitoring  equipment  will  be  installed 
to  check  stack  gas  and  atmosphere  within  the  re¬ 
actor  vajxrr  container.  'Ihermocouplc  amplifiers 
will  be  used  for  temperature  measurements  around 
the  plant.  In  addition,  the  testing  reactor  will  have 
three  hot  cells  for  haixlling  radioactive  material 
taken  from  the  reactor.  Each  cell  will  use  two 
servo-controlled  master-slave  manipulators. 


PRODUCTION  and  SALES 


$  MILUONS 
400- 


high  FIDELITY 
COMPONENTS'  RETAIL  SALES 
1951-1958 


Hi-Fi  Component  Sales  Setting  Record 


Rftaii,  sales  of  high  fidelity  com- 
|X)nents  are  seen  on  the  way  to  a 
new  high  by  the  end  of  1958.  A 
record  of  about  $240  million  is  in 
view.  1959  sales  may  reach  $275 
to  $300  million.  1957  total  was 
about  $225  million,  according  to 
the  Institute  of  High  Fidelity  Man¬ 
ufacturers,  which  expects  a  slightly 
higher  figure  than  $240  million 
for  this  year.  Institute  definition 


includes  tape  recorders,  estimated 
at  well  oser  $100  million  volume 
for  1958. 

This  reeord  does  not  include 
packaged  hi-fi  instruments,  esti¬ 
mated  earlier  this  year  at  about 
$400  million  by  RCA  spokesmen. 
Packaged  goods  have  grown  steadily 
but  more  slowly  than  the  burgeon¬ 
ing  components  business,  which  is 
only  eight  years  old.  Packaged-in¬ 


strument  firms,  mostlv  radio-tv 
manufacturers,  are  playing  up 
stereo  heasily,  as  are  compronents 
people.  Stereo  confusion  of  early 
1958  is  clearing,  and  sales  in  both 
categories  are  stepping  up  over  nor¬ 
mal  seasonal  peaks. 

Percentage  of  speakers  sold  in 
components  systems  is  about  a 
quarter  of  all  units,  slightly  higher 
than  amplifiers. 
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Tooling  Up  Electronically 

International  and  domestic  space  age  competition  put  pressure  on 
U.  S.  industry  to  accelerate  use  of  electronic  controls  for  machine 
tools  and  assembly  lines 


American  pri\ate  industry  today  is  fighting  its  own 
cold  w’ar  with  the  Soviet  Union.  It’s  economic  risk- 
manship;  it  involves  tooling  up  for  the  space  age  by 
spending  money  to  deselop  and  use  neu’  electronic 
controls  for  machine  tools  and  assembly  lines. 

In  Russia  the  battle  line  is  drawn  firmly  by  the 
state  economic  planners.  New  seven-year  plan  pushes 
many  1972  production  goals  ahead  to  1%5,  based  on 
the  introduction  of  new  automatic  controls. 

Recent  visitors  to  the  USSR  were  told  that  15 
different  numerically  controlled  milling  machines 
had  been  designed,  but  they’  were  not  shown  any  in 
op>cration.  instrumentmakers,  whose  designs  have 
lagged  behind  their  American  counterpiarts,  have 
been  given  their  orders  in  recent  months. 

Here’s  what  the  U.S.  is  doing  to  increase  produc¬ 
tivity  through  electronic  automatic  controls,  accord¬ 
ing  to  a  sursty  made  by  Ki.EcmoNics: 

•  Machining  speed  and  accuracy  demanded  by  air¬ 
craft  and  missile  industry  has  already  brought  about 
a  formidable  union  of  tools  and  electronics.  As  a 
consequence,  aircraft  firms  are  now  marketing  the 
products  of  their  own  requirements. 

•  Important  and  old-time  machine  tool  makers 
are  either  in  electronics  themselves,  are  working 
closely  with  an  electronics  company,  or  are  studving 
the  possibility  of  doing  one  or  the  other  or  both. 

•  Some  50  electronics  firms  repKjrtedly  are  trying 
to  sell  gear  to  or  work  with  machine  builders. 

Market  for  Electronically  Controlled  Tools 

Consensus  of  machine  tool  makers  in  the  East  is 
that  electronically  controlled  units  will  represent 
about  10  percent  of  the  tool  market  in  1958-59,  with 
a  jump  to  between  25  and  50  percent  in  five  vears. 
On  the  West  Coast  there  is  general  agreement  that 
the  national  market  next  year  for  controls  alone  will 
be  between  $6  and  $10  million,  and  that  the  sales 
prospect  in  five  years  is  $50  million. 

Large  Midwestern  machine  tool  builder  expects 
a  lO-percent  increase  in  the  market  for  electronically 
controlled  tools  in  the  next  year,  and  believes  the 
market  will  double  in  five  years.  Firm  says  25  per¬ 
cent  of  its  special  tools  are  already  electronically  con¬ 
trolled,  plus  many  of  its  standard  machines. 

One  Eastern  firm  specializing  in  numerical  con¬ 
trols  for  airframe  fabrication  tools  sees  a  drop  in 
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business  next  year,  then  a  buildup.  Its  explanation; 
“The  aircraft  industry  has  bought  large  quantities 
of  tools  in  the  last  few  years.  These  will  have  to  be 
assimilated  before  the  next  buying  round.” 

Costs  and  Use  of  Tool  Controls 

Although  most  industry  men  beliese  electronic 
applications  to  machine  tools  are  unlimited,  they 
indicate  present  uses  are  now  largely  confined  to 
point-to-point  or  continuous  path  operation. 

Autonetics  division  of  North  American  Aviation 
feels  the  best  acceptance  of  controls  now  is  in  the 
positioning  field  because  no  computer  problem  is 
in^  olved,  cost  considerations  don’t  loom  as  large. 

Many  users  of  electronically  controlled  machine 
tools  feel  cost  is  still  high,  but  think  that  general 
acceptance  will  be  fostered  by  lower  prices  in  the 
future  through  simplified  designs. 

Tracer  or  Numerical  Control? 

Numerical  controls  market  will  esentually  have 
the  edge  over  tracer  controls  due  to  versatility  and 
wider  application  possibilities,  some  sources  feel. 

A  few  firms  estimate  that  half  of  the  machine  tools 
produced  five  years  from  now  will  have  numerical 
controls.  One,  Burg  Tool  Manufacturing,  predicts 


Inchworm  made  by  Airborne  Instruments  Laboratory 
controls  grinding  to  millionths  of  an  inch  tolerance  at 
Torrington  Co.  needle-bearing  plant 
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that  90  percent  of  its  business  in  1%3  will  be  in  elec¬ 
tronically  controlled  gear. 

On  the  subject  of  relative  costs,  I’he  Cincinnati 
Milling  Machine  Co.  says  this:  I’racing  is  about  twice 
the  cost  of  the  conventional  step-by-step  method, 
with  numerical  control  at  about  five  times  the  cost 
of  tracing.  Company  cites  the  “considerable  time 
and  exp)ense  involved  in  the  making  of  templates  for 
the  tracer  controlled  machines.”  It  adds  that  the 
numerical  or  programming  method  realizes  con¬ 
siderable  time  saving. 

Concord  Control,  Inc.,  of  Boston,  says  numerical 
controls  are  worthwhile  where  short  run,  rapid- 
change  production  is  involved.  “Flexibility  is  useless 
in  prrxlucing  hairpins,”  finn  says,  “but  it  is  important 
in  machine  tools  and  vital  in  airframe  fabrication.” 

Programmed  production  of  printed  circuits  or  in¬ 
stalments  could  benefit  from  numerical  controls,  this 
concern  asserts.  It  says  differences  in  successise  units 
could  easily  be  handled  bv  changing  numerical  in¬ 
structions  while  the  gear  itself  remains  the  same. 

West  Coast  manufacturers  say  tracer  controls  are 
more  economical  for  some  applications,  but  feci  gen¬ 
erally  that  within  five  years  most  tracer  systems  will 
give  way  to  numerically  controlled  devices. 

One  example  of  a  machine  tool  builder  in  the 
numerical  control  field  is  Jones  &  Lamson.  P'or  four 
years  this  firm  worked  with  electronics  companies, 
now  is  doing  most  of  its  own  de\elopment  work  and 
starting  to  build  its  owti  control  gear.  J&L  repwrts  it 
has  sold  a  dozen  numerically  controlled  positioning 
tables,  adds  that  adaptations  have  been  made  in 
standard  machines  for  drilling  printed  circuit  boards 
and  punching  electronic  chassis  and  panels. 

The  New  England  toolmaker  has  also  sold  a  half 
dozen  automatic  tunet  lathes  with  in-machine  gaging 
and  statistical  feedback.  Firm  say's  numerical  control 
gives  lathes  more  versatility  and  widens  applications. 

Another  New  England  machine  tool  maker  reports 
selling  45  to  50  units  of  electronic  controls  for  boring, 
milling,  drilling  and  inspection  machines. 

Production  and  Assembly  Controls 

Imp>ortant  factors  in  determining  whether  to  use 
automatic  controls  for  assembly  lines:  cost,  repetition 
of  movement  and  absence  of  need  for  human  deci¬ 
sions  along  the  line. 

In  the  West  an  aircraft  manufacturer  repmrts 
sp>ending  considerable  money  on  R&D  for  automa¬ 
tion  devices  and  assembly  line  controls.  While  the 
firm  does  not  exp>ect  an  impressive  increase  in  next 
year’s  market,  it’s  “quite  certain”  that  acceptance  of 
such  controls  will  pick  up  in  the  next  five  years. 

Spokesman  for  Stromberg-Carlson’s  Electronic 
Control  Systems  division  believes  acceptance  by 
many  manufacturers  of  electronic  control  gear  will 
come  in  the  “near  future.”  Examples:  gear  to  pier- 


form  staking  opierations,  compxment  insertion  and 
similar  opx;rations. 

Market  for  Assembly  Controls 

Most  firms  questioned  about  the  market  for  elec¬ 
tronic  assembly  controls  declined  to  answer  on 
grounds  that  the  field  is  too  new  and  wide  opxrn.  One 
firm  pioints  out  that  the  electronics  industry  itself  is 
moving  into  the  use  of  controls  in  the  manufacture 
of  printed  circuitry  and  compioncnts,  but  doesn’t 
e.xp>ect  spectacular  results  in  the  next  year. 

But  in  five  years,  says  this  firm,  military  pressure 
for  use  of  such  assembly  controls  could  mean  a 
$25-million  market.  Another  firm  sees  the  pxissibility 
of  a  S5-million  market  by  next  year  and  a  $50-million 
market  in  five  years. 

lliere’s  a  long  wav  to  go  before  many  assembly 
lines  are  automatic,  in  the  view  of  one  West  Coast 
firm.  It  sees  controls  as  applicable  to  compxment 
lines,  ball  bearings  and  other  standardized  products, 
and  pxissibly  to  some  subassembly  of  mass  pirodnced 
products  that  might  need  feedback  control. 

Topp  Industries  repxirts  it’s  planning  to  expiand 
its  production  of  automatic  assembly  line  controls, 
is  now  prepiaring  servo  piackages  of  electronic  pxisi- 
tioning  controls  suitable  for  continuous  variable  pxisi- 
tioning  of  such  piarts  as  transfers  and  valves. 

Plans  for  use  of  digital  and/or  analog  computers  in 
assembly’  line  control  systems  vary  from  company  to 
company.  One  firm  uses  digital  controls  but  also 
combines  analog  and  digital  methods  to  reduce  costs. 
It  says  its  systems  are  100  percent  programmed,  do 
their  job  with  the  press  of  a  starter  button  by  an 
opierator,  who  puts  in  a  new  yvork  batch  when  pro¬ 
gram  is  completed.  Some  control  systems  using  tap>ed 
instnictions  do  not  require  a  computer. 

New  computer  directed  process  control  system  was 
recently  announced  by  Librascopx:,  Inc.,  a  subsidiary 
of  General  Precision  Equipment  Corp.  Firm  says  its 
Libratrol-500  is  designed  to  accommodate  new  sens¬ 
ing  and  control  devices  as  they  are  developx;d;  it’s 
also  said  to  piermit  a  transition  from  manual  to  com¬ 
pletely  automatic  process  control. 

Librascopx:  says  the  system  accepts  both  voltage 
and  digital  signals  from  a  variety-  of  instruments.  In¬ 
put  selection  and  control  circuit  segregates  incoming 
information  and  routes  it  to  an  arithmetic  unit,  a 
decision  and  verification  unit  and  to  the  memory 
dnim.  Built-in  digital  clock  provides  real  time  factor, 
and  an  output  selection  and  control  unit  chooses 
control  or  data  presentation  channels. 

Computer  uses  binary  code;  conversion  unit  px:r- 
forms  translation  of  analog  signals.  Output  may  be 
in  the  form  of  typx:written  data,  monitor  display, 
alarm  lights  or  bells,  or  as  coaecting  signals— elec¬ 
trical,  pneumatic,  mechanical  or  hydraulic— to  opicrate 
controllers  within  the  processing  gear. 
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flip'Flopi  ond  Counl*r> 

Diode  AND  Gotat 

Diode  OR  Gates  ^ 

Nor  Gotes  — An  Fpico  Cxcluiive 

Porollel  Gates 

Cascade  Gates 

Inverter  Amplifiers 

h4on-lnverting  Amplifiers 

Emitter  Followers 

Power  Driver 

One  Shot  Delay 

Pulse  Shaper 

level  Converter 

Neon  Indicator 

Incondescent  Indicator 

Slocking  Oscillator 

Level  Shaper 

6,  12,  18  volt  Power  Supplies 
Clock  Pulse  Generator  (0-250C) 

Coming  soon  complete  I  me  logic  circuit 
Family  and  we  re  adding  others  all  the  time 


•  Lowest  Cost 

•  Save  Time 

•  Save  Spoce 

•  Color  Coded 

•  Shock-Resistant 

•  Fully-Encapsulated 

•  Low-Power  Requirements 

•  Proven  Dependability 

•  Complete  Compotibility 

•  Easily  Accessible  Test  Points 

•  EfTiciently  Arranged  Pin  Connections 

•  250  KC  Operation 

•  ”55“C  to  +75“C  Temperature  Range 

Standard  pockogot  can  be  moddied  to  provsde  yov 
seitb  cuttoni  artuilrf  ot  no  extra  packaging  cost. 


Here  are  important  new  tools  to  eliminate  your 
logic  circuit  design  problems.  Providing  significant  cost 
odvantages,  Epsco's  Transistor  Digital  Circuits  save  you 
valuable  engineering  design  time,  cut  your  costs  and 
space  requirements  and  give  you  dependob/e,  rcliobfe 
operation. 


Oimeniions 

Type  A  2"x.9"  square 

Type  •  2.5"x0.65x2" 

Frequency  Range  0-2S0KC 

Switching  Timet  * 

Diode  Logic  0.7  psec  max 

Transistor  Logic  1.5  psec  max 

Signal  Voltage  Levels  0  and  —6  volts 

DC  Supply  Voltages  i^18  volts,  =^6  volts 

Temperature  Range  — SS'C  to  -‘-75"C 


Type  A  Circuit  Facloging 
(Iwo'ttiirds  actual  tual 


Type  B  Circuit  Pockogmg 
(two-ihirds  actual  vzal 


Write  For  technical  bulletins. 

Eptco  Components,  Dept.  Rill, 

108  Cummington  Street,  Boston  IS,  Mas: 
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Man-on-half-shell  installs  weather  radar  on 
Lockheed’s  prop-jet  Electra,  one  step  in  .  .  . 

Outfitting 
New  Jet 
Airliners 


LOS  ANGELES— A  few  days  ago  some  1 5,0(X)  engi¬ 
neers,  technicians  and  scientists  wandered  through 
the  Aircraft  Electrical  Society’s  1 5th  Annual  Display 
in  the  Pan  Pacific  Auditorium  here.  Had  this  been 
50  \ears  ago,  they  would  ha\e  seen  four  items  ex¬ 
hibited:  a  magneto,  a  sparkplug,  a  piece  of  wire,  an 
ignition  switch.  As  it  was,  thev  saw  wares  of  145 
companies,  \alued  at  several  million  dollars,  in  200 
exhibits.  Better  than  half  were  electronic  in  nature. 

Electronics  for  the  airlines  is  big  business,  getting 
bigger.  First  U.  S.  jetliner  entered  passenger  service 
in  October.  Orders  for  $2.5  billion  worth  of  turbojets 
and  turboprops  have  gone  to  the  nation’s  five  major 
airliner  producers.  Some  $981,000,000  of  this  will 
go  to  5,000  subcontractors,  suppliers,  vendors,  of 
whom  a  large  number  are  in  electronics.  One  esti¬ 
mate  places  the  initial  electronics  requirements  of 
these  600  pbnes  at  $80  million. 

Ten  years  ago  the  average  airliner  carried  about 
$12,000  worth  of  electronic  gear.  Tab  for  electronics 
on  today’s  up-to-the-minute  prop-dri\’en  craft  is  close 
to  $98,000  (including  installation  and  spares).  Factors 
in  this  difference:  omnirange  nasigation  (VOR),  air 
traffic  control  transponder  (radar  beacon),  radio  alti¬ 
meter,  weather  radar,  distance  measuring  equipment 
(DME). 

Frequently  today’s  liners  have  dual  installations, 
such  as  two  V'^OR  receivers,  two  glide  slope  indi¬ 
cators,  in  case  one  fails,  or  to  check  one  instrument 
against  the  other. 

Another  reason  for  increased  cost  of  plane’s  elec¬ 
tronics:  today’s  autopilots,  and  esen  h-f  antenna 


tuners,  are  tailored  to  each  plane,  thus  cost  more 
than  off-the-shelf  items.  Some  producers  are  e\cn 
adding  such  electronic  improvements  as  l')ouglas’ 
hi-fi  public-address  sv’stem  (DC-8)  for  high  intelligi¬ 
bility  and  music  in  flight. 

Electronic  equipment  for  tomonow’s  jet  liner  will 
cost  about  $150,000.  Flight  recorders  and  I^rppler 
navigation  computers  will  cost  about  $5,000  and 
$10,000  respectively.  New  installations  are  sure  to 
include  proximity  warning  indicators  (P^^'I)  or 
collision  avoidance  systems  (CAS)  when  available. 

Airways  Modernization  Board  is  pushing  for  re¬ 
vamping  of  airborne  navigation,  communications^ 
and  data  processing  equipment  to  improve  air  traffic 
control.  One  major  jetliner  producer  predicts  that 
five  years  hence  the  electronics  bill  per  plane  may 
come  to  $250,000. 

Ground  personnel  and  air  crew  will  communicate 
with  each  other  via  automatic  interrogating-trans- 
))onding  systems  for  altitude,  course,  air  xelocity, 
weather.  Cut-downs  on  voice  time  are  expected  to 
reliese  congestion  on  o\er-crowded  frequencies. 

As  in  the  case  of  weather  radar,  electronic  gear 
producers  ho|x:  to  push  other  equipment  through 
pilot  enthusiasm.  Convinced  of  radar’s  usefulness, 
pilots  demanded  it  for  their  planes.  Now  two-thirds 
of  the  nation’s  airline  fleets  are  equipp>ed.  If  new 
systems,  such  as  Doppler,  enjoy  similar  reception 
there  will  be  a  big  retrofit  business.  For  example, 
there  are  more  than  1 ,000  planes  of  the  DC-6  and  7 
series  in  operation,  and  at  $50,000  per  dual  installa¬ 
tion,  these  alone  would  provide  a  sizable  market. 
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The  Manufacturer's  Responsibility  to  the  User 


Your  requirements  for  increasingly  higher  performance  in  oscilloscopes  inevitably  lead 
to  instruments  of  greater  complexity,  and  therefore  to  an  enlarged  responsibility  on  the  part  of 
the  instrument  manufacturer  to  provide  needed  assistance  in  the  field.  As  a  user  of  Tektronix  Instru¬ 
ments  you  have  easy  access  to  a  large  well-trained  field  organization,  anxious  to  help  with  any 
problems  that  arise  due  to  unfamiliarity  with  new  circuits  or  other  factors.  All  services  described 
below  are  readily  available  through  twenty-four  Tektronix  Field  Offices  in  North  America.  Most 
of  these  services  are  also  provided  by  more  than  twenty  Tektronix  Engineering  Representatives 
in  pertinent  overseas  locations. 


Applications  —  Perhaps  the 
answers  you  need  in  a  specific 
application  can  be  obtained 
faster  and  easier  through  use 
of  your  Tektronix  Oscilloscope. 
Your  Field  Engineer  can  help 
you  find  out.  and  if  use  of  your 
oscilloscope  is  indicated,  help 
you  with  procedures.  He  may 
also  be  able  to  suggest  many 
time-saving  uses  for  your  oscil¬ 
loscope  in  routine  checks  and 
measurements. 


Maintanonca-Tekt  ronix 
willingly  assumes  much  of  the 
responsibility  for  continued  ef¬ 
ficient  operation  of  the  instru¬ 
ments  it  manufactures.  If  you 
should  experience  a  stubborn 
maintenance 


problem,  your 
Field  Engineer  will  gladly  help 
.  i  ".»•>  you  isolate  the  cause.  Often  a 

!  telephone  discussion  with  him 

will  help  you  get  your  instru- 
ment  back  into  operation  with 
minimum  delay.  If  yours  is  a 
large  laboratory,  your  Field  Engineer  can  be  of  service  to  your 
maintenance  engineers  by  conducting  informal  classes  on  test 
and  calibration  procedures,  trouble-shooting  techniques,  and 
general  maintenance. 

If  you  are  responsible  for  the  maintenance  of  a  large  quanity 
of  Tektronix  Instruments,  ask  your  Field  Engineer  about  the  free 
factory  training  course  in  maintenance  and  calibration. 


Ordering— There  are  many  jg^\ 
types  of  oscilloscopes,  each  de-  I  tl* 

signed  for  a  specific  application  f  i 

area.  Your  Field  Engineer  can 

help  you  select  the  one  best  y* 

suited  to  your  present  and  fu-  , 

ture  needs,  and  he  will  be  happy  w  ^  ^ 

to  arrange  a  demonstration  of 

the  instrument _ in  your  appli- 

cation  if  you  so  desire. 

If  you  are  a  Purchasing  Agent 
or  Buyer,  your  Field  Engineer 

or  his  secretary  can  help  you  with  information  on  prices,  terms, 
shipping  estimates,  and  best  method  of  transportation  on  instru¬ 
ments.  accessories,  and  replacement  parts. 


Oparation — Your  Tektronix 
Oscilloscope  can  be  most  useful 
to  you  when  you  are  familiar 
with  all  control  functions.  Your 
Field  Engineer  will  be  glad  to 
demonstrate  the  use  of  your  in¬ 
strument  in  various  applicatKsns 
to  help  you  become  more  fa¬ 
miliar  with  its  operation.  If  your 
instrument  it  to  be  used  by 
several  engineers,  your  Field 
Engineer  will  be  happy  to  con¬ 
duct  informal  classes  on  its 
operation  in  your  laboratory. 


Communications— Your 
Field  Engineer  is  a  valuable 
communication  link  between 
you  and  the  factory.  He  knows 
the  exact  person  to  contact  in 
each  circumstance,  and  he  can 
reach  that  person  fast  and  easily. 
Let  him  help  speed  your  com¬ 
munications  with  the  factory  on 
any  problem  related  to  your 
Tektronix  Instruments. 


Instrumant  Roconditioning 

—  An  older  Tektronix  Oscillo¬ 
scope,  properly  reconditioned, 
can  give  you  many  additional 
years  of  service.  Your  Field 
Engineer  will  gladly  explain  the 
advantages  and  limitations  of 
factory  reconditioning,  and 
make  the  necessary  arrangements 
if  you  decide  in  favor  of  it. 

Many  major  repair  and  re¬ 
calibration  jobs  can  be  per¬ 
formed  at  a  nearby  Field  Repair 
Station.  Ask  your  Field  Engineer 
about  this  at-cost  service  to 
Tektronix  customers. 


Tektronix,  Inc 


P.  O.  Box  >31  •  Portland  7,  Orogen 
Phono  CYpross  2-361 1  •  TWX-PD  31 1  •  Coblo:  TEKTRONIX 

ttKTIOMX  nuo  OrtKIS:  AIbwnon.  1. 1..  N.T.  •  Alboquwqu*  •  tronoM*.  N.T.  •  SuUo 
•  OpNot  •  Doftofi  •  Elmwood  M.  •  EodwoN,  N.V,  •  Hoo«*oo  •  loMirop  VtMogo, 
MIkIi.  •  Co«t  Im  Angoltt  •  WreI  Lob  AwjrIre  •  Miwooopofct  •  Mititoo,  Coomb  *  Nowtoovid«, 
Moee  *  AbIo  AMo.  CoM  •  nnlodtlphio  •  fKoomi  •  Soo  01090  *  SyroevEO  •  Toweow,  Md. 
UoMo,  N.  i.  •  W«owdolo.  On 

TIKTROMIX  INOtNCIRINO  RIRRISINTATIVCSt  ArtKor  Lynck  4  Attec.,  Ft.  Myon,  Ro., 
ComoEvtNo,  Ro-;  ttvtfiE  &  ColdwoN,  AAonto.  Go..  Hi9k  fomt.  N.  C.;  HowfHom«  doctrooiCE. 
Fofdood.  Oo..  SooMo.  WoEk  ;  Hytronk  MooEofomowtE,  Dooyot,  Colo..  SoH  loko  Cdy.  Utok. 
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New  England  Eyes  R&D  Payoff 

Big  show  next  week  sparks  push  for  sales  upswing.  Northeast 
area  firms  see  '59  and  '60  as  key  growth  years.  Engineering-in- 
depth,  strong  position  in  military  electronics  buoy  optimism 


BOSTON — Fortified  in  df.piii  bv  bean'  R&D  in¬ 
vestment  New  England  electronics  industry’  stages 
its  big  show  here  next  week  in  a  “payoff”  atmos¬ 
phere. 

“Today’s  h^lectronic  Developments— Tools  for  'I'o- 
morrow”  is  theme  of  NERKM  (Northeast  h’lec- 
tronics  Research  and  Engineering  Meeting)  on  Wed¬ 
nesday  and  'Ibursday  at  Mechanics  Building. 

A  bigger  slice  of  production  volume  is  ’59  target 
for  many  of  the  area’s  research-based  companies. 
Item:  One  firm  specializing  in  data  control,  with 
high  engineering  cost  ratios  for  several  years,  will 
do  S4-5  million  in  ’58  sales,  already  sees  this  doubling 
in  ’59  with  bread-and-butter  contracts  now  in  the 
works.  Area  firms  in  general  look  to  ’59  and  ’60  a’s 
growth  years,  especially  in  view  of  New  England’s 
strong  position  in  military  electronics. 

W’ith  more  than  200  exhibits,  and  attendance 
expected  to  total  between  5,000  and  6,000,  NEREM 
claims  fourth  place  among  national  electronics 
shows,  although  it  was  graduated  only  a  year  ago 
from  regional  status. 

NEREM  sponsors— Boston,  Connecticut  and 
^^’cstern  Mass,  sections  of  IRE— shun  door  prizes, 
etc.,  in  nourishing  show’s  growth.  “Promoting 
registration  and  improving  the  program  are  our  only 
gimmicks.”  comments  NERENI  official. 

Nearly  one-half  of  booths  ha\e  been  IxKikcd  bv 
“outside”  manufacturers.  Policy  limits  reps  to  two 
IxKiths  each.  Many  reps  have  talked  some  of  tlrcir 
manufacturers  into  taking  individual  displays. 

NEREM’s  44  Kchnical  papers  stress  research  and 
design  engineering,  in  keeping  with  New  England’s 
R&'D  strength.  Although  sponsors  planned  to  go 
outside  to  a  greater  degree  this  year  for  papen,  quick 
response  from  area  scientists  and  engineers  resulted 
in  the  bulk  of  the  program  representing  the  North¬ 
east.  Carrying  out  R&D  payoff  atmosphere,  an 
evening  session  w’ill  be  held  on  inventions  and  pat- 
uts— three  papers  on  the  inventor’s  viewpoint  and 
n  commercial  and  legal  aspects. 

New  England  electronics  industry  boasts  more 
than  600  firms,  plus  what  a  top  industry  executive 
recently  called  “the  most  impressive  concentration 
ainwhere  of  advanced  technological  educational 
facilities  and  talents.’’  Nucleus  includes  MIT, 


Hanard  and  Ilanscom  Eield,  home  of  AF  Cam¬ 
bridge  Research  Center  and  Lincoln  Laboratory. 

Stemming  from  this  concentration  is  the  astonish¬ 
ing  development  of  Massachusetts  Route  128,  “Elec¬ 
tronics  Highway.” 

An  electronics  firm  on  Route  128  recently  went 
into  the  equity  market,  offering  common  shares  at 
16.  Within  hours  after  sale  opened,  stock  zoomed 
to  26,  and  financial  observers  attributed  it  in  part  to 
“the  glamour  of  Route  128.’’  With  electronics  as 
the  core,  new  industrial  communities  have  mush-, 
roomed  along  the  highway  rimming  Boston. 

Industn.  estimates  on  New  England’s  share  of 
national  gross  factory  sales  of  electronic  products 
this  year  range  from  13  to  16  percent.  It  is  gen¬ 
erally  agreed  the  area  will  produce  $1.1  billion— out 
of  a  national  volume  estimated  at  $8.4  billion. 

Grow  th  in  next  decade  is  expected  to  make  elec¬ 
tronics  New  England’s  largest  industrial  activity.  In 
Massachusetts,  it’s  now  close  behind  shoe-leather 
and  textiles,  with  more  than  65,(X)0  Bay  Staters 
earning  their  livelihood  in  this  key  growth  segment 
of  the  industrial  picture.  Massachusetts  takes  fourth 
place  in  gross  factors-  sales  of  electronic  products— 
after  New  York.  California  and  New  Jersey. 


Electronic  Warfare 


Only  umpires  see  the  “big  picture’’  as  opposing  forces 
move  to  engage  each  other  on  Navy’s  new  $7-million 
electronic  warfare  simulator.  (See  story  p  30) 
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SERVING  WORLD-WIDE MARIC£7S..y^^=^  ^^ 

SHIP  TWA  AIR  FREIGHT 


Z?OR  f^ASZOtH-SCMgDUlM  DSUygRYOP 

YOUR  SHIPMENTS  THROUGHOUT  THE  U.S. 

and  overseas,  book  them  ON 

TWA  JETSTREAM^and  super 

CONSTELLATION  FUSHTSi 


NEW  SUPER  SKY  MERCHANT 
^  SERVES  EUROPE 

IpASTESTAND  ONCY direct,  ALL-CARSO 
FLIGHTS  BETWEEN  NEW  YORK  AND  ROME. 

SERVING  SHANNON,  PARIS,  GENEVA  AND 
MILAN.  THIS  GREAT  NEW  TWA  SUPER-H 
CONSTELLATION  IS  THE  MOST  SPACIOUS,  CALL  YOUR  NEAREST  TWA  OFFICE  OR  WRITE: 

LONGEST  RANGE  ALLrCARGO  AIRCRAFT  IN  TWA  AIR  PRKIGHl)  300  A^AOISON  AVENUE, 

THE  sky!  new  YORK  (7,  N.Y. 

^imFligHscutiyAirH^il, 

AitRtigH:  $ncl  -w  the  united  stki^- Air 5^>rsss 

ii  •  Berwiee  mark  owmed  rxclurivelp  by  TWA 

I — ;«  -I  I-  ^  _  ^.v  ^  - 1  tmams  worno  Aunutn 
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ENGINEERING  REPORT 

Sees  Boom  in  Diffused  Silicon  Transistors 


DIFFUSED  SILICON  transistors  will  account  for 
70  percent  of  all  transistors  manufactured  by  1%3. 
That’s  the  prediction  given  recently  at  the  1958 
Electron  Devices  Meeting  of  the  IRE  by  |.  J. 
Ebers  of  Bell  Telephone  Labs.  Eben  estimated 
that  the  remaining  output  would  be  mostly  alloyed 
gennanium  units  and  some  of  diffused  germanium. 
He  predicted  that  by  1%8  diffused  germanium 
would  exceed  alloyed  germanium  units.  Ebers 
said  75  percent  of  all  semiconductor  diodes  by 
1%5  also  would  be  diffused  silicon  units.  He 
declared  a  “plateau”  had  been  reached  in  tran¬ 
sistor  technology,  with  emphasis  now  on  refine¬ 
ments  in  the  manufacturing  process  rather  than 
in  the  introduction  of  new  transistor  tvpcs. 

JAPANESE  RADIOS  made  a  big  dent  in  the  U.  S. 
market  for  portables  in  the  first  half  of  1958, 
rising  to  50.4o  percent  of  the  market  from  16.45 
percent  for  all  of  1957.  Figures  just  obtained  from 
the  Electronic  Industries  .\ssociation  disclose  that 
the  market  f>crccntagc  for  Japanese  sets  was  19.51 
in  the  first  quarter,  59.70  in  the  second  quarter. 
Second  quarter  breakdown  shows:  Japanese  sets 
accounted  for  59.82  percent  of  the  market  for 
transistor  radios  and  59.57  percent  of  the  market 
for  non-transistorized  sets. 

•  Japanese  I'rade  Ministry  figures  indicate  that 
more  radios  were  exported  to  the  U.  S.  in  the 
first  half  of  this  year  than  in  all  of  1957.  Last 


year  the  U.  S.  imported  102,240  transistorized 
units  and  559,760  units  with  tubes,  a  642,000 
total.  In  the  first  half  of  this  year  475,417  tran¬ 
sistorized  and  194.585  non-transistorized  sets  were 
imported  for  a  670,000  total. 

PRODUCTION  OF  U.S.  PORTABLE  RADIOS 
amounted  to  5,265,528  last  year,  including  1,610,- 
916  transistorized  and  1,654,412  non-transistorized 
sets,  according  to  EIA.  Total  for  the  first  half 
of  '58  is  1,555,946,  of  which  1,076,415  are  tran¬ 
sistorized  and  457,555  non-transistorized  portables. 

•EIA  reports  that  the  U.  S.  market  for  tran¬ 
sistorized  radios  in  the  first  half  of  1958  amounted 
to  1,551,850  units;  total  1957  market  was  1,715,156 
units.  Market  for  non-transistorized  portables 
totaled  652,116  in  the  first  six  months;  year’s  total 
in  ’57  was  2,194,172. 

TR.AVELING  WAVE  TUBES  may  account  for 
S7  million  worth  of  production  orders  for  the 
electronics  industry  in  1959.  That’s  the  estimate 
Hans  Jenny,  Manager,  Microwave  Engineering, 
RCA  Electron  Tube  Division,  gave  the  IRE  1958 
Electron  I>:vices  Meeting.  This  year,  he  said, 
twt’s  “were  placed  on  a  full  production  basis  for 
the  first  time”  and  were  accepted  as  “a  reliable- 
svstems  component.”  In  recent  years,  laboratory 
facilities  have  been  turning  out  twt’s  for  counter¬ 
measures  and  other  military  uses. 


TECHNICAL  DIGEST 

•  Automatic  bandwidth  control 
for  f-ni  tropospheric  scatter  re¬ 
ceiver  gives  up  to  10  db  improve¬ 
ment  in  reliabilih’  or  correspond¬ 
ing  increase  in  channel  capacih', 
reduction  in  power  needs  or  redtic- 
tion  in  antenna  size.  Circuit  used 
by  Collins  derives  d-c  voltage  from 
r-f  carrier  signal  to  change  bias 
of  cathode  follower  amplifiers, 
thereby  \aiying  the  Q  of  seseral 
resonant  circuits  in  i-f  amplifiers  so 
as  to  reduce  bandwidth  when  re¬ 
ceived’  signal  approaches  threshold 
lescl. 

•  Effect  of  freezing  and  thaw¬ 
ing  cycles  or  heat  shock  on  clay 
products  can  be  determined  non- 
destnictively  by  vibrating  sample 
at  its  resonance  frequency  and 


measuring  dynamic  modulus  of  elas¬ 
ticity.  Lengthwise  vibration  is  in¬ 
duced  by  transducer  fed  by  sariable 
audio  generator.  Transducer  at 
other  end  of  sample  feeds  maxi¬ 
mum  signal  to  scope  at  resonance, 
from  which  the  modulus  can  easily 
be  detemiined.  Technique  is  used 
in  France. 

•  Ion-microscope  deselopcd  in 
Germany  shows  promise  in  study¬ 
ing  interactions  of  ions  and  mat¬ 
ter.  Object  is  supported  on  silver- 
coated  carbon  film  that  serses  as 
cathode  of  electrostatic  objective 
lens.  After  passing  through  speci¬ 
men,  ion  beam  is  absorbed  in  silver 
film,  causing  emission  of  electrons 
that  are  used  to  form  image  of  ob¬ 
ject.  Resobing  |X)wer  is  still  in¬ 


ferior  to  that  of  best  electron  mi¬ 
croscopes.  though  theoretically  it 
should  be  better  because  wave¬ 
length  of  ion  beam  is  much  shorter. 

•  Frequency -sidestepping  reduces 
binary  signaling  errors  in  radio  cir¬ 
cuits  affected  by  multipath  propa¬ 
gation.  In  Rixon  Electronics  tech¬ 
nique.  both  receiver  and  transmitter 
are  synchronously  shifted  to  new 
carrier  frequency'  after  reception 
of  signal  over  shortest  path,  so  in¬ 
herent  selectiy  ity  of  receiy  er  blocks 
undesired  signals  arriving  over 
longer  [xiths.  Number  of  frcxiuency 
shifts  needed  before  returning  to 
original  frequency  is  determined 
by  time  difference  between  longest 
and  shortest  paths  and  by  signaling 
element  duration. 
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Plastic  balloon  houses  antsnna  of  nsw  rodar  systsm  that  detects  target  altitude  with¬ 
out  mechanical  motion 


Electronic  Scan  Ups  Radar  Range 


Greater  range  is  claimed  for  an 
electronic-scanning  radar  recently 
revealed  by  Hughes  Aircraft. 
It  is  called  the  Frescanar.  Scanning 
in  the  vertical  direction  is  accom¬ 
plished  by  varying  frequency  of  the 
applied  electromagnetic  energj’. 

The  radar  is  still  rotated  in  azi¬ 
muth  mechanically,  but  a  spokes¬ 
man  for  Hughes  says  the  principle 
now  applied  to  altitude  search  can 
be  applied  to  azimuth  search.  Re¬ 
ports  are  that  the  firm  will  com¬ 
plete  development  in  this  direction 
by  next  year. 

Improved  range  performance  is 
said  to  result  from  concentrating 
energy  in  a  pencil-shaped  beam. 
Many  ground  radars  transmit  fan¬ 
shaped  beams  from  one  antenna  to 
get  azimuth  data. 

Information  on  range  of  the  new 
system  is  being  withheld,  although 
Hughes  reports  “from  20  to  50  per¬ 
cent”  greater  range. 

A  separate  installation  is  often 
used  with  conventional  sy.stems  for 
getting  altitude  information.  These 
systems  require  more  equipment 
and  operators.  Further  reduction 
in  system  size  and  weight  of  the 
Frescanar  is  achieved  by  using 
transistors. 

An  Army  contract  has  been 
awarded  to  Hughes  for  construc¬ 
tion  of  three  of  the  new  radars. 
They  will  go  in  the  Army’s  missile 
monitor  system,  which  is  the  field 
counterpart  of  the  missile  master 
system  designed  to  control  the 
Nike- Ajax,  Nike-Herciiles  batteries 
protecting  U.  S.  cities. 

In  operation,  the  radar  detects 
targets  in  range,  bearing  and  alti¬ 
tude.  The  information  is  fed  elec¬ 


tronically  to  the  radar  processing 
center.  This  unit  converts  visual 
target  data  into  digital  form,  sends 
it  to  a  weapons  monitoring  center, 
battalion  operations  centers  and 
weapons  battery  terminal  equip¬ 
ment — all  part  of  the  missile  moni¬ 
tor  system. 

The  group  commander  at  weap¬ 
ons  monitoring  center  has  complete 
information  on  aircraft  in  his 
area.  He  can  select  and  a.ssign  tar¬ 
gets  to  appropriate  missile  batter¬ 
ies.  The  battalion  commander  op¬ 
erating  the  battalion  operations 
center  feeds  information  to  the 
weapons  complex  to  coordinate  and 
distribute  fire  power. 


Moon  Probe  Carries 
Electronics  Package 


Lunar  prob*  comblnM  thrM  rockaU  to  got 
83.8-lb  torminal  packago  In  Ticlnlty  ol  moon. 
Eloctronlc  Instrumonta  includo  magnotom- 
•ton.  micTomeleorlto  Impingomonl  trona- 
ducon.  lomporaturo  aonsort.  photooloctrlc 
comora 


MEETINGS  AHEAD 

Nov.  17-20:  Magnetism  and  Magnetic 
Materials,  AIEE,  .\PS,  IRE,  ONR, 
Sheraton  Hotel,  Philadelphia. 

Nov.  17-20:  W'eather  Radar  Conf., 
Univ.  of  Miami,  Miami  Beach,  Ila. 

Nov,  17-21:  Space  Flight  Engineer¬ 
ing  Conf.  and  Flxposition,  .Xmeraan 
Rocket  Society,  Statler- Hilton  Motel, 
New  York  City. 

Nov.  19-20:  Northeast  Electronics 
Research  and  Fmg.  Meeting.  NE- 
REM,  IRFi,  Mechanics  Hall,  Boston. 

Nov.  19-21:  Electrical  rechniques  in 
Medicine  and  Biology,  AIF^E,  ISA, 
PGME  of  IRE,  Nicollet  Hotel, 
Minneapolis. 

Dec.  2-4:  Reliable  Flc’ctrical  Connec- 
nections,  Fl.\,  Statler-Hilton  Hotel, 
Dallas. 

Dec.  1-5:  Global  Ckmimimiaitions, 
.\IEE,  PGCS  of  IRF^  Colonial  Inn- 
Desert  Ranch,  St.  Petersburg.  F'la. 

Dec.  1-5:  Fiastern  Joint  Computer 
Conf.,  AIEE,  .\CM.  IRE.  Bellcvue- 
Stratford  Hotel,  Philadelphia. 

Dec.  4-5:  Vehicular  Commuiiications, 
,\nniul  .Meeting,  PC\’C  of  IRF), 
Hotel  Sherman,  Chicago. 

Dec.  9-11:  Mid.Xnierica  Fllcxtronic'S 
Convention,  M.XECON,  .Municipal 
.\uditorium,  Kansas  City,  Mo. 

Jan.  12-14:  Reliability  and  Quality  Con¬ 
trol,  5th  Nat.  Svmp..  PC'fRQC  of 
IRE,  ASQC,  E'IA.  Bellevue  Strat¬ 
ford  Hotel,  Phila. 

Jan.  21-21:  Southwest  F'lectronic  F’x- 
hibit,  .\ri/.ona  State  Fairgrounds, 
Phoenix,  .\riz. 

Jan.  29-10:  Long-Distance  Transmis¬ 
sion  hy  Waveguides,  Institution  of 
FTc’ctrical  F'ngincers,  London,  F.iig- 
land. 

Feb.  12-11:  Transistor  &  Solid-State 
Circuit  Conf.,  .MF^F’.,  PGCT  of 
IRF',  Univ.  of  Penn.,  Phila. 

Mar.  1-5:  Western  Joint  Computer 
Conf.,  AIF'E,  ACM,  IRF',,  F'airmont 
Hotel,  San  Francisco. 

Mar.  21-26:  institute  of  Radio  F.ngi- 
neers.  IRE  National  Convention. 
Coliseum  &  W'aldorf  Astoria  Hotel, 
New  York  City. 

Mar.  ll-.\pr.  2:  Millimeter  W’aves 
Symposium,  Polytc*chnic  Inst,  of 
Brooklyn.  USAF,  ONR,  IRE,  U  S  A. 
Signal  Research,  Flnginc’ering  Socie¬ 
ties  Bldg.,  N.Y.C. 


26 


November  14,  1958  —  ELECTRONICS  business  issue 


FACTORY 

West  Gxift  Srondi 
ScinAiio  Dfviiion 
Aviotion  Corporafio>l 
1)7  I.  Prevt4««ic»o  Av«««u« 
•vrbonk,  Colifomio 


SOUTHWESTERN 

STATES 

Centacl  Bactronia  he 
2403  FarrhgMn 
Doles  Taxes 


WESTERN 

STATES 

A«<m*  CorporeHoa 
3177  Rodeo  Rood 
las  Angates  Id,  Cofifondo 
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MIDDLE  ATLANTIC 
STATES 


Harold  H.  PowaR  Company 
2103  lAortat  St. 
PModelplaa  3,  Panno. 


SOUTHEASTERN 

STATES 


AirwoHi  Corporotion 
fcilermitionol  Airport  Sronefe 
Miomi  48a  Florido 


Large  inventories  of  Bendix  Electrical  Connectors  are 
now  strategically  located  to  assure  you  rapid  delivery, 
regardless  of  your  requirements  or  your  location. 

Each  distribution  center  is  factory-approved  and 
inspected,  and  is  stocked  with  connectors  and  com¬ 
ponents  in  an  exceptionally  wide  range  of  typies  and 
sizes.  Assembly  and  quality  control  facilities  are 
maintained  in  complete  accordance  with  factory 
standards  and  recommendations.  Their  staffs  are 


adequate  to  assure  not  only  immediate  service  but 
also  reliable,  efficient  shipment  of  your  order. 

This  expanded  distribution  system,  combined  with 
our  greatly  enlarged  factory  production  facilities, 
makes  available  to  all  users  the  impiortant  advance¬ 
ments  in  engineering  and  design  for  which  Bendix 
Electrical  Connectors  are  favorably  known. 

VVe  suggest  you  check  the  map  now  for  the  source 
nearest  you. 


ifidiK  InNimotkmol  Division 
Bendix  Aviofion  G>rporotion 
205'E.  42nd  V 
New  torfc  17p  N.  Y. 


EXPORT 


NEW  DISTRIBUTION  NETWORK  MAKES  IMMEDIATELY 
AVAILABLE  ALL  THE  IMPORTANT  ADVANTAGES  OF 
BENDIX  CONNECTORS 


SALES  m 

ICES 

1  CMxopPi  ) 

Orloodoi 

4104  H  Hortom  A«« 

1932  Toyler  Avoi 

OoHmi 

VFhPor  Pork.  Plou 

3Mt  hwood  Rd. 

SootHo! 

Ipt  Aopolpti 

•423  PM  A«ol  S 

117  E.  Pfovid—do  Avpk 

Wosfcinpron,  0.  C 

Iwbonk 

1701  K  S«.,  N.  W. 

Now  Yorki 

'  343  Coder  lono 

4/* 

Toooock  H  1 

\ 

CANADA 

Aviation  Bectric  lid. 
200  Lourentien  Btvd. 
Montreal  9,  P.  Q. 


NORTHEAST  & 
GREAT  LAKES  STATES 

A«n*«  EUdronk  Corporoliop 
70  StOtO  SlTMl 
Wnfciwy.  Loop  Uond,  N.  V. 


FACTORY 


ScintiMo  Division 
Bendi*  Aviation  Gnporotion 
Sidney^  N.  Y. 


Scintilla  Division 


SIDNEY.  N.  V. 
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COMPONENTS  and  MATERIALS 


Jacks  designed  like  collet  chucks  proside  40-pin  connector  with  .  .  . 


Easy-Matching  Contact 

Damage  from  brute  force  insertion  is  avoided 
when  chucks  are  screwed  onto  multicontact  pins 


Unusual  design  for  multipin  con¬ 
nectors  will  be  discussed  at  the 
Third  ElA  Conference  on  Reliable 
Electrical  Connections  in  Dallas, 
December  2-4.  The  connector  uses 
the  collet  chuck  principle  to  obtain 
high  contact  pressure  with  low- 
engaging  and  disengaging  forces. 

A  typical  30-circuit  connector,  of 
the  plug  and  jack  type,  will  prob¬ 
ably  require  50  to  60  poun^  of 
force  for  engagement  or  disengage¬ 
ment.  WTien  these  forces  are 
applied  manually,  they  can  cause 
breakage  or  misalignment  of  the 
eonnector  or  associated  apparatus. 

Connector  breakage  is  reported 
to  run  as  high  as  50  percent  during 
system  development  testing,  ac¬ 
cording  to  D.  G.  Blattner  and  R.  H. 
Ricker,  of  Bell  Telephone  Labora¬ 
tories.  A  further  trouble  source  is 
disengaging  connectors  by  pulling 
on  the  wires. 

The  connector  developed  at  Bell 
Labs  is  intended  to  correct  these 
problems.  Mathematical  analysis 
of  the  design  indicates  that  2.5 
million  connector  insertions  eould 
be  made  without  failure,  in  a  40- 
pin  connector.  This  is  equivalent 
to  500  insertion-withdrawal  cycles 
in  system  using  5,000  connections. 

In  actual  tests,  200,000  chuck 
to  pin  continuity  tests  were  made 
without  failure.  TTie  connectors 


also  passed  the  performance  require¬ 
ments  of  MlL-C-5015. 

As  shown  in  the  diagram,  four- 
jawed  chucks  arc  tightened  onto 
the  pins  by  springs.  'ITie  springs 
are  linked  to  a  wing  nut  which 
serves  all  the  chuck-pin  pairs  in 
the  connector.  Contact  pressure 
between  chucks  and  pins  is  about 
4,000  psi.  Tightening  torque  is 
about  nine  pounds  and  loosening 
torque  is  about  6.5  pounds. 

One  of  the  Air  Force  engineers 
scheduled  to  spicak  at  the  confer¬ 
ence,  Galen  B.  Elcy,  of  Wright 
Air  Development  Center,  will  com¬ 
ment  on  methods  of  joining  wires 
to  contacts  of  multicontact  con¬ 
nectors. 

Eley  says  the  Air  Force  prefers 
mechanical  pressure  connections, 
such  as  crimping,  to  solder.  New 
specs  require  this  type  of  contact. 
Where  welded  connections  are 
made,  he  suggests  pressure  forming 
a  terminal  barrel  over  the  joint 
to  avoid  a  high-resistance  contact. 

A  long-standing  problem,  he 
says,  is  the  exclusion  of  moisture 
from  connectors  subjected  to  alti¬ 
tude  breathing  in  aircraft.  WADC 
favors  a  test  in  which  electrical 
tests  are  conducted  while  the  con¬ 
nector  is  immersed  in  water  and 
air  pressure  is  cycled.  R-type  con¬ 
nectors  have  passed  this  test. 


Barium  Titanate 
Measures  Heat 

Barium  titanate  ceramic,  gener¬ 
ally  used  in  piezoelectric  trans¬ 
ducers,  is  also  pyToelectric  and  could 
readily  be  used  to  detect  and  meas¬ 
ure  heat  radiation. 

That  is  the  conclusion  reached 
by  a  group  of  Lockheed  Missile 
System  Division  researchers. 

TTicse  men  also  point  out  that 
since  barium  titanate  piezoelectric 
transducers  are  used  over  wide 
temperature  ranges,  users  should 
familiarize  themselves  with  effects 
of  heat  on  transducer  perfonnancc. 

'Fhe  researchers  found  the  pyro¬ 
electric  effect  primary.  The  polari¬ 
zation  change  is  independent  of 
the  effects  of  thcnnal  strain  on  the 
material.  ITiat  barium  titanate  is 
pyroelectric  has  been  known,  but 
no  prior  reports  on  the  character 
of  the  pyroelectricity  were  found. 

The  polycrystallinc  ceramic,  it  is 
rejxirted,  is  not  only  sensitive  to 
heat,  but  also  has  a  fast  response 
time.  The  effectise  rate  of  change 
of  temperature  follows  the  formula; 
net  absorbed  power  divided  by  the 
value  of  specific  heat  times  density- 
times  electrode  area  times  sample 
thiekness. 

Light  pulses  on  the  disk  produce 
pyroelectric  pulses.  I’ests  showed 
that  barium  titanate  is  not  photo¬ 
voltaic.  The  pulses  produced  arc 
the  result  of  radiation  heating. 

Printed  Circuits 
Getting  Smaller 

There  wili.  be  continually-  in¬ 
creasing  use  of  printed  wiring  in 
military  and  consumer  electronics, 
home  appliances,  vehicles  and  toy-s. 
These  were  market  expectations 
generally  voiced  at  the  Institute 
of  Printed  Circuits’  symposium, 
“An  Analysis  of  the  Next  Five 
Years  for  Printed  Ciraiitry’’,  in 
Chicago  last  month. 

Speakers  seemed  less  satisfied 
with  basic  materials.  There  were 
calls  for  improvements  in  dimen¬ 
sional  stability  and  less  brittleness 
to  solve  production  problems,  as 
well  as  for  more  amsistent  electrical 
propx;rties  and  lower  cost. 

While  discussing  present  tech- 
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niques,  sonic  speakers  \cnturcd 
predictions  on  the  future  shape  of 
printed  circuits: 

•  ITionias  Schlaback,  of  Bell 
Labs,  saw  circuits  getting  smaller 
and  smaller  until  active  circuit 
elements  arc  grown  in  a  single 
crsstal. 

•  Edward  Ixirenz.  IBM,  fc-cls 
miniature  c-quipment  will  turn  to 
lines  and  spacing  as  fine  as  0.002 
to  0.010  inch,  with  widths  of  0.010 
to  0.018  inch  coming  in  on  a  pro¬ 
duction  basis  in  five  years. 

•  J.  J.  Staller,  of  American  Bosch 
.\rma,  pKiintcd  out  that  component 
miniaturization  is  making  circuit 
line  and  pad  dimensions  the  limit¬ 
ing  factor  in  efficient  use  of  board 
area.  ITie  result  will  be  smaller 
line  widths,  closer  tolerances,  two- 
sided  circuitry  and  a  limitation  on 
standardized  layouts. 

Among  the  potential  design 
trends  resiewed  by  Staller  were: 
welding  of  components  into  sticks, 
construction  of  circuits  and  com¬ 
ponents  on  ceramic  or  glass  wafers, 
and  the  vacuum  deposition  of  cir¬ 
cuits  as  molecular  coatings. 

James  Shickel,  of  GE,  foresees  a 
“gold  -mine’’  for  printed  wiring  in 
home  appliances  once  that  industry 
is  convinced  printed  wiring  can 
cany  the  loads  required:  20  amps 
continually  and  SO  amps  during 
surges  of  about  1 5  seconds.  In  five 
years,  Shickel  said,  there  will  be 
adhesives  and  economical  base  ma¬ 
terials  which  will  take  the  temper¬ 
atures  required  to  fry  eggs. 


HYCON  EASTERN  CRYSTAL  FILTERS 


Hycofl  Eotlarn  $«l«ctiv«  Doppler 
Amplifier  .  ,  .  thewn  ^  (izc 


Section  of  Doppler  Receiver 
•hewing  banks  of  Hycon  Eastern 
Selective  Doppler  Amplifiert 


The  problems  in  long  range  radar  for  today’s  ballistic  missile 
defense  systems  require  solutions  that  are  unique  yet  reliable. 
Meeting  these  criteria  is  the  Lincoln  Laboratory’s  “Millstone 
Hill  System”.  Working  closely  with  Lincoln  Laboratory  on  the 
transient  response  problems,  Hycon  Eastern  provided  “comb 
set”  crystal  filters  and  associated  circuitry  forming  complete 
networks  termed  Selective  Doppler  Amplifiers. 

Hycon  Eastern  offers  a  unique  customer  service  by  assuming 
total  responsibility  for  exact  pulse  output.  All  crystal  filters  are 
tested  and  aligned  under  simulated  operating  conditions,  using  a 
pulsed  input.  Transistor  amplification,  active  impedance  trans¬ 
formation,  and  detector  circuitry  are  provided  for  complete 
compatibility  with  the  total  system.  These  integrated  units  are 
delivered  ready  for  immediate  use. 

Hycon  Eastern  is  presently  supplying  crystal  filter  banks  for 
airborne  intercept,  bomber  defense,  shipbome  and  land  based 
detection  and  tracking  systems.  Write  for  Crystal  Filter  Bulletin. 


New  Plastic  in 
Pilot  Production 

New  1IIERMOPI.ASTIC,  polycarbon¬ 
ate  resin,  is  in  commercial  produc¬ 
tion  with  startup  of  a  semi-works 
plant  at  GE’s  Chemieal  and  Metal¬ 
lurgical  division.  Presently  made  as 
a  molding  compound  for  compon¬ 
ents  such  as  terminal  blocks,  con¬ 
nector  housings  and  coil  forms. 
Lexan  can  also  be  dissolved  for  solu¬ 
tion  coating  and  cementing. 

Impact  strength  is  12-16  ft. 
Ibs./in.;  tensile  strength,  9,000- 
10.500  psi;  flexural  strength,  1 1,000- 
15,000  psi:  continuous  heat  resist¬ 
ance,  250-275  F  and  dielectrie 
constant,  5.17.  It  is  transparent, 
colorable  and  glossy. 


HYCON  EASTERN^  INC 


75  CoMbridgo  Parkway 


Cambridgo  42,  Matt. 
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MILITARY  BUSINESS 

Navy  Unveils  War  Simulator 


Multlmillion-dollar  complex  of 

computers  and  communications 

helps  train  future  commanders 

Navy  last  week  lifted  the  wraps  from  its  Naval 
Electronic  Warfare  Simulator  (NEWS),  pet  dream 
of  naval  planners  since  1945,  and  in  development 
for  the  last  three  years.  The  NEWS,  a  S7-million 
complex  of  communications,  controls  and  com¬ 
puters,  is  designed  to  make  possible  tw'O-sided  war 
games  under  extremely  realistic  tactical  conditions. 

The  system  fills  a  wing  of  big,  old  Sims  Hall  at 
the  Naval  War  College,  Newport,  R.l.  It  was  de¬ 
signed  by  the  Naw  Electronics  Laboratory  at  Point 
Loma,  Calif.,  and  built  by  that  lab  and  a  handful 
of  West  Coast  contractors. 

NEWS  can  bring  together  two  opposing  sides  of 
24  “forces”  each.  Forces  can  be  anything  from  a 
single  aircraft  or  destroyer  to  a  carrier  task  force. 
These  forces  engage  each  other  in  real  time  (or 
even  twice  or  four  times  real  time),  strike  at  each 
other  as  directed  by  student  eommanders,  and  sus¬ 
tain  damage  which  is  computed  electronicallv. 

Even  the  essentially  random  nature  of  damage 
has  been  taken  into  consideration.  Both  the  proba¬ 
bility  of  hit  and  the  extent  of  damage  are  determined 
by  generated  noise.  In  computing  a  hit,  a  gate  is 
ojjened  which  may  or  may  not  pass  a  noise  pulse; 
in  resolvfng  the  extent  of  damage,  noise  pulses  pass¬ 
ing  through  an  opened  gate  are  counted. 

Other  component  subs^t'stems  of  the  NF.WS  are 
parameter  storage,  built  by  Librascope,  which  stores 
factors  in  the  strike  equation  for  any  of  Naw’s  20 
weapon  hpes  against  any  possible  target;  control- 


function  computer  built  by  Berkeley,  which  pro¬ 
duces  the  voltages,  proportional  to  hit  probability 
and  extent  of  damage,  which  in  turn  govern  the  hit 
and  damage  resolvers;  and  acquisition  switch  matrix, 
built  by  Packard-Bell,  which  connects  the  correct 
force  and  weapon  to  its  selected  target. 

Control-function  computer  and  hit  and  damage 
resohers  arc  time-shared.  Necessary  parameters 
switched  out  of  the  storage  unit  by  the  acquisition 
matrix  arc  fed  to  a  rotating  switch  which  samples 
every  one  of  the  192  possibilities  once  a  second. 

TTie  48  forces  arc  governed  from  20  command 
centers.  The  command  centers  closely  resemble 
actual  shipboard  flag  plots,  control  from  one  to  four 
forces.  Each  force  can  be  armed  with  four  weapons 
or  weapon  groups  that  constitute  its  striking  power. 
Commanders  get  radar  or  sonar  data  and  identihing 
information  about  targets  in  accordance  with  preset 
realistic  conditions. 

Position  of  each  force  at  any  moment  during  play 
is  computed  by  one  of  48  navigation  computers, 
built  by  DuMont  .\irplanc  &'  Marine  Instrument. 
These  computers  are  preset  in  advance  of  the  game 
so  that  a  commander  cannot  maneuver  his  force 
except  within  its  actual  limitations. 

When  a  commander  acquires  a  sjxjcific  target,  his 
position  and  target  piosition,  plus  the  characteristics 
of  the  weapon  with  which  he  chooses  to  strike, 
become  inputs  to  the  control-function  computer. 
This  gates  the  two  resolvers,  which  produce  hit  data 
and  reduce  the  effectiveness  of  the  target. 

Umpires  watch  whole  play  in  a  darkened  amphi¬ 
theatre  next  to  master  control  room.  Action  is  opti¬ 
cally  projected  on  a  wall-size  screen  by  48  lamps 
slaved  to  the  nav  computers  (see  photo  p  2^). 


MILITARY  ELECTRONICS 


•  Bomarc  intercept  missile  test¬ 
ing  facilities  will  be  mo\cd  from 
Cap>e  Canaveral,  Fla.,  to  the  Air 
Prosing  Ground  Center  missile  site 
on  Santa  Rosa  Island  near  Fort 
Walton,  Fla.  I’he  move  is  ex|jected 
to  be  completed  by  late  1959.  The 
site  will  also  be  used  for  training 
missile  crew'S.  Communications  and 
radar  tracking  equipment  for 
Bomarc  is  sold  directly  to  Hq.,  Air 
Materiel  Command.  Rome  AF’ 
Depot,  Griffiss  AFB,  Rome,  N.  Y. 
Electronic  ground  equipment  for 
USAF'  missile  sites  bought  by 
Rome  amounts  to  approximately 


$100  million  a  year.  With  more 
missiles  becoming  ojjerational.  this 
annual  spending  figure  is  rising. 

•  Electronic  components  market 
for  resistors,  switches,  capacitors, 
tubes,  transformers,  etc.,  at  Dayton 
AF’  Depot,  Gentile  AF'  Station. 
Dayton,  Ohio,  amounts  to  about 
$100  million  a  year.  Components 
are  used  as  replacements  for  opera¬ 
tional  aircraft  and  missiles.  Fund¬ 
ing  comes  from  Air  F’orce  operation 
and  maintenance  funds  rather  than 
obligational  authority  for  new 
equipment. 


CONTRACTS 

AWARDED 

Northrop  is  awarded  a  $20-million 
contract  with  AMC  for  the  Snark 
missile,  spare  parts,  technical  data, 
handbooks  and  bill  of  materials. 

North  American  rcceiscs  a  $9,099,- 
998  contract  with  AMC  for  re¬ 
search  in  supersonic  environment 
for  Phase  I  de\elopment  program 
for  the  B-70  bom^r. 

Teletype  Corp.  receives  a  $2,170,- 
744  contract  with  CAA  for  ultra- 
high  sp>ecd  Teletype  equipment  in- 
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Precision  Componenta  . . .  another  Kearfott  capthility. 


eluding  selectors,  transmitters,  tape 
perforators,  switching  boards  and 
associated  equipment. 


Boeing  gets  a  $1,250,000  contract 
with  AMC  for  KC-HSA,  t>pe 
MB-26  flight  simulators,  spare 
parts,  special  tools,  installation  serv¬ 
ice  data. 


United  KlectroDynamics  is  aw’arded 
a  $1 -million  production  contract 
with  AMC  for  transistorized  telem¬ 
etry  systems  to  be  used  on  Atlas, 
Titan  and  Thor. 


Emerson  Radio  &  Phonograph 
gets  four  contracts  with  AMC:  $8 
million  for  production  of  a  flight 
load  recorder  set  which  employs  a 
new  concept  in  magnetic  recording 
and  provides  information  on  stress 
loads  experienced  by  airborne  ve¬ 
hicles  during  flight;  $500,000  for 
airborne  radar  control  sets,  AN/ 
AP\V-20,  for  use  on  the  Martin 
Mace  missiles,  TM-76.\  and  TM- 
76B;  $2  million  for  recording  set, 
data  pbyback,  auxiliary  test  set, 
engineering  and  technical  data;  and 
$I  million  for  an  advanced  radar 
beacon. 


Kearfott  components  for  missile  and  TVPi  I 

aircraft  systems  can  provide  opti-  COMP*^ 

mum  performance  at  temperatures  LIT& 

as  hi^  as  200*C.  Moreover,  this  I  B 

peak  performance  is  unaffect^  by 

2000-cps  vibration  and  60-G  shock.  ^ - 

Kearfott’s  compact,  light-weight  ^  ^ 

and  corrosion-resistant  components 
provide  this  consistent  record  of 
accuracy : 

Synchros:  Sizes  8  through  25.  Errors  as 
low  as  20  seconds  from  E.  Z. 


RCA  gets  contracts  with  AMC 
amounting  to  $5  million  for  devel¬ 
opment  and  production  refinement 
of  a  computer  diode,  a  |X)wer  recti¬ 
fier,  a  general-purpose  transistor 
and  a  power  transistor.  Environ¬ 
mental  temperature  requirements 
are:  operation  at  400  C;  case  must 
withstand  600  C.  Gallium  arsenide 
and  indium  phosphide  will  be 
used. 


Motor- generators:  Sizes  8  through  18. 

Linearity  of  0.01%. 

Servomotors:  Sizes  8  through  25. 

Wound  for  transistorized 
amplifiers. 

Kearfott  research  is  continually  developing  even  more 
accurate  and  more  durable  components  . . .  preparing  for  the 
needs  of  tomorrow.  For  details,  write  today  or  contact 
your  nearest  Kearfott  sales  office. 


Philco  will  build  eight  high  resolu¬ 
tion  airborne  systems  for  Army 
Signal  Supply  Agency  under  a  $2.5- 
million  contract.  Compact  enough 
to  be  used  in  most  operational 
aircraft,  the  radar  uses  a  new  signal 
processing  technique  known  as 
“REDAP.” 


Engln—m  Kearfott  offer*  ekallenging  opportunitie* 
in  advanced  component  and  tyatem  development. 


Raytheon  receives  a  $497,955  con¬ 
tract  with  Army  Boston  Ordnance 
District  for  repair  parts  for  the 
gronnd-to-air  Hawk  missile.  This 
procurement  will  include  an  es¬ 
timated  40  percent  of  subcontract¬ 
ing  of  electronic  components,  such 
as  resistors,  capacitors,  inductances 
and  common  hardware. 


earfott 


KBARPOTT  COMPANY,  INC.^  I.ITTLK  PALLS,  N.  J. 

A  Subtidiary  «f  G*n*rol  Arccltten  Eqvipnwflt  Corporation 
Solot  and  Enfinoormp  OAcot  I37t  Main  Avo  Clifton,  N.  J. 

MIdwttt  OfKco.  23  W  Colondor  A«o  lo  Gronpo  III  South  Control  OfRco  A3I I  Donton  Drivo.  Dolla*.  Toxot 
•  •  Wotl  Coott  Offic*  3S3  N  Vinodo  Aronuo,  Fotodono.  Calif 
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**Jones  &  Lamson  Comparators  help  us  make  difficult  inspection 
jobs  easy.  Delicate,  intricately-shaped  parts  are  inspected  speedily 
and  accurately.  Our  savings  in  time  and  money  are  substantial.** 


checking  the  critical  dimensions 
of  an  armature  commutator 


new  T  rail  is  one  of  many  parts 
held  to  very  close  tolerances 


Many  manufacturers  of  mass-produced  precision  parts  and  components  face  these 
demanding  inspection  requirements:  —  Speed,  to  keep  pace  with  production; 
Extreme  accuracy,  for  tolerances  as  close  as  .0001";  Flexibility,  because  of  variety 
of  parts,  and  different  types  of  inspections  and  measurements  needed;  Reliability, 
for  sure  quality  control;  Ease  of  operation  and  maintenance,  for  steady  day-in,  day- 
out  performance. 

THE  LIONEL  CORPORATION  is  but  one  of  many,  many  firms  that  have  found 
Jones  &  Lamson  Optical  Comparators  fill  all  these  requirements. 

J&L  Optical  Comparators  are  available  in  a  range  of  13  different  models,  both 
bench  and  pedestal  types.  Write  today  for  our  new  Comparator  Catalog  L06700. 


'World’s  oldest  and  largest  builder  of  precision  optical  comparators*’ 


a  JONES  i  LAMSON 

JONES  &  LAMSON  MACHINE  COMPANY.  Dept  710. 539  Clinton  Street,  Springfield.  Vermont 
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NEW  PRODUCTS 


Wattmeter 
locking  contact 

Assiimbi.y  Products,  Inc.,  Chestcr- 
land,  Ohio.  Direct  monitoring  and 
control  of  electrical  power  bv  a 
single  instrument  is  now  possible 
with  a  new  locking  contact  watt¬ 
meter.  With  the  locking  feature, 
high  and/or  low  limits  of  wattage 
may  l>e  preset,  with  control  action 


being  initiated  when  a  limit  is 
reached.  Limits  are  set  by’  pointers 
that  may  be  turned  easily  anyuhere 


on  the  dial.  Control  action  may  be 
any  of  a  number  of  forms.  In 
presently  asailable  models  of  the 
wattmeter,  capacity  of  the  field  coil 
ranges  from  one  to  20  amperes  a-c. 
'Die  instruments  are  calibrated  so 
that  with  a  given  amperage  limit, 
watts  may  be  read  and  controlled 
on  the  dial  when  nominal  voltage 
is  no.  220  or  440  a-c.  Circle  50 
on  Reader  Scrs  ice  Card. 


Tiny  Chopper 
transistorized 

Soi.iD  Statk  Ki  kctronics  Co., 
81  58  Orion  .\ve..  Van  Nuys,  Calif. 
Model  60  transistorized  nonme¬ 
chanical  chopper  features  extremely 
small  si/e  (J  in.  diameter  by  i  in. 
long),  and  is  solidly  encapsulated 


to  withstand  shocks  of  2,000  g  for 
11  milliscc.  vibrations  of  50  g  up 
to  2,000  cps  and  acceleration  of 
5,000  g.  It  may  be  used  cither  as 
a  modulator  or  a  demodulator,  and 
being  an  inertialcss  device  it  can 
be  driven  from  d-c  to  hundreds  of 
kc,  symmetrically,  nonsym  metrically 
or  randomly.  The  switching  cir- 


Q) 


cuitrv  provides  stability  and  free¬ 
dom  from  drift  over  a  wide  temper¬ 
ature  range.  —40  C  to  4-80  C. 
Circle  51  on  Reader  Service  Card. 


Subminiature  Relay 
armature  type  ’ 

PoTTKR  &  BRUMFiEt.D,  Inc.,  Princc- 
ton.  Ind.,  has  announced  a  submin- 
aturc.  lightweight,  armature  tvpe 
relay  for  commercial  and  industrial 
control  applications.  The  KM  relay 
(Kcupies  about  0.5  cu  in.,  weighs 
i  oz  and  operates  on  as  little  as 
750  mw.  It  provides  switching 


arrangements  up  to  5  pdt;  it 
switches  up  to  2  amperes  at  1 1  5  v 
60  cps,  resistive  loads  and  provides 
over  a  million  operations  at  rated 
load.  A  d<  operated  relay,  it  can 
be  furnished  for  voltages  up  to 
48  V.  Some  present  applications 
include  automatic  traffic  control 
svsfems  and  automatic  weather  sta¬ 
tions.  Circle  52  on  Reader  Service 
Card. 


Power  Amplifier 
timing  signal  type 

Nems-Ci.arke  Co.,  919  Jesup  Bbir 
Drive,  Silver  Spring.  Md.  I  ype 
TSA-100  timing  signal  amplifier  is 
designed  for  distribution  service  m 
data  transmission  systems.  It  is  a 
fullv  transistorized,  wide  b;md- 


Counter 

four  display  units 

.\eroironic  Associates,  Inc., 
Concord,  N.  II.  Model  1301 
counter  is  designed  for  use  by  the 
engineer  who  is  primarily  con¬ 
cerned  with  measurements  in  the 


width  power  amplifier  '  aving  fre¬ 
quency  response  from  d-c  to  50  kc 


audio  range  from  1  cps  to  25  kc. 
'Die  basic  unit  includes  four  multi¬ 
vibrator  typie  digital  display  units 
and  their  associated  input  and 
gating  amplifiers.  Options  avail¬ 
able  include  an  internal  1  second 
gate  generator  (60  cycle  line  fre- 
quenev-  time  base),  and  or  an 


at  full  output  of  5  w,  peak.  At  re¬ 
duced  power  output  the  response 
extends  from  d-c  to  180  kc.  The 
unit  accepts  cither  balanced  or  un¬ 
balanced  inputs  and  amplifies  these 
signals  to  deliver  5  w  into  a  150- 
ohm  balanced  load.  Amplifier  has 
a  voltage  gain  of  82.  Circle  53  on 
Reader  Service  Card. 
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ASSEMBLY  EQUIPMENT 

Increased  Our  PW  Board 
Production  from 
4  to  20  Units  Per  Hour 
CUT  LABOR  COST 


.  .  .  Says  Nathan  Bylock,  Production 
Manager,  Teletronics  Laboratory,  West- 
bury.  Long  Island,  N.  Y 

"The  speed  and  efficiency  of  the  Dynasert  method  has  enabled  us 
to  become  competitive  in  this  field  which  is  indicated  by  our  current 
$500,000  contract  from  the  U.  S.  Air  Force. 

"Our  Dynasert  machines  are  currently  inserting  H-  and  1-watt  re¬ 
sistors  into  printed  circuit  boards  used  in  Clear  Text  Monitors.  One 
oi^erator  can  average  1,000  insertions  per  hour. 

"Our  old  method  produced  four  boards  per  man-hour 
while  the  Dynasert  method  produces  20  boards  per  man  hour.  The 
savings  in  efficiency  have  more  than  paid  for  our  machine  invest¬ 
ment  in  less  than  6  months.  Our  floor  space  required  was  cut  90% 
for  the  inserting  o|)erations.” 

If  you  are  inserting  comijonents  by  hand,  the  same  ty|ie  of  produc¬ 
tion  savings  can  be  yours.  Call  us  as  soon  £is  you  are  ready  to  cut 
your  comjx)nent  inserting  costs. 


SHOE  MACHINERY  CORPORATION 

140  FEDERAL  S'^’REET,  BOSTON,  MASSACHUSETTS 


internal  millisecond  time  mane 
generator  for  measuring  pulse 
widths.  Printed  circuits  arc  used 
throughout.  Basic  counter  is  priced 
at  $225.  Circle  54  on  Reader  Serv¬ 
ice  Card. 


Tiny  Connectors 
side  mounted 

DkJi'r-Amsco  Corp.,  45-01  North¬ 
ern  Blvd.,  Long  Island  City  1, 
N.  Y.  The  new  series  G  miniature 
rectangular  connectors  arc  designed 
for  s|)ace-saving  side  mounting. 
Tlic  reverse  pin  and  scxrket  con¬ 
struction  is  adaptable  to  various 
pin  arrangements  that  accomnuv 
date  different  circuit  requirements. 
Overall  width  varies  from  less  than 
i  in.  to  approximately  j  in.,  and 
a  thickness  of  only  k  in.  to  slightly 
over  J  in.  Side  mounting  feature 
also  permits  stacking  of  several 
units  for  a  more  compact  asscmblv. 
Circle  55  on  Reader  Service  Card. 


Resistors 

axial-lead  type 

Sprague  Electric  Co.,  407  Mar¬ 
shall  St.,  North  Adams,  Mass.  An 
improved  all-weldcd  construction, 
which  removes  the  danger  of  open 
resistance  elements  from  cold  sol¬ 
dered  joints  or  of  melted  internal 
solder  connections  when  resistors 
are  subjected  to  excessive  overload, 
is  a  feature  of  these  axial-lead  Kool- 
ohm  resistors.  'Ilie  use  of  ceramic- 
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ALL-IN-ONE  WEEKLY  ISSUES 

ELECTRONICS  for  *59  will  bring  you  .  .  . 

.  .  .  latest  ENGINEERING  and  TECHNICAL  data  and  what  it  means  to  the  Electronics 
Industry — and  to  you! 

Every  Friday,  your  personal  subscription  to  ELECTRONICS  delivers  to  you  an  ALL-IN-ONE 
fact-packed  manual — the  easy,  practical  way  to  make  sure  you're  among  the  best  in¬ 
formed  electronic  engineers  and  managers.  (See  1 959  partial  editorial  line-up  on  lower 
left  of  this  card.) 

Specifically,  each  issue  will  cover  Design,  Research,  Engineering,  and  Manufacturing  .  .  . 
plus  the  Trends,  Economic  Developments,  Markets,  and  Production  Figures  which  interre¬ 
late  with  the  Technical  Breakthroughs  and  Economic  Pressures. 

YOUR  PERSONAL  SUBSCRIPTION  TO  "ELECTRONICS"  TOTALLY  INFORMS  YOU. 

No  posfogo  needed  on  this  convenient  order  card  . .  • 
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This  expanded  service  of  ELECTRONICS  provides  the  most  comprehensive  and  fastest  aid  for  tii 
executive  and  engineer  vitally  concerned  with  every  phase  of  the  electronics  industry  .  .  . 

New  Ideas!  .  .  .  New  Circuits!  .  .  .  New  Engineering  Techniques! 

Improved  Manufacturing  Methods!  .  .  .  New  Design!  .  .  .  Advances  in  Research! 
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...  All  the  Vital  News! 
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UHF  Amplifiers 
low  noise 


Fwen  Knight  Corp.,  Needham 
Heights  94,  \!ass.  The  two-stage 
grnunded-grid  amplihers  of  the 
EK/LNA  series  feature  low  noise 
figure,  excellent  r-f  shielding  and 
simplified  tube  replacement.  The 
Western  Electric  type  6280  co- 
planar  triode  is  used  in  a  special 
socket  which  offers  mechanical 
rigidity,  efficient  cooling,  and  one- 
step  disassembly  for  tube  removal. 
'1410  amplifiers  are  available  with 
cither  casity-typic  or  line-type  inter¬ 
stage  and  output  coupling.  Am¬ 
plifiers  arc  also  supplied  with  i-f 
consersion  to  40  or  60  me.  Circle 
56  on  Reader  Service  Card. 
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Trimmer  Pot 
superminiature 

Dale  Proditcts,  Inc.,  Box  146 
Columbus,  Neb.,  announces  a  nev 
superminiature  wire  wound  trimme 
potentiometer,  designated  the  750 
rated  at  2  w  up  to  70  C  ambient 
Featuring  rugged  construction  am 
completely  sealed  case,  it  is  able  ti 
meet  the  most  stringent  environ 


insulated  wire  permits  higher  re¬ 
sistance  \alues  in  a  given  size  than 
in  conventional  resistors.  Com¬ 
plete  performance  characteristics 
arc  given  in  engineering  bulletin 
7400,  available  on  letterhead  re¬ 
quest. 


40R  TITAN  ATLAS  BOMARC  POLA 


CHRISTIElit^ 


THERE  IS  A  REASON. ..why  CHRISTIE 
was  selected  as  the  principal  source  of 
D-C  Power  Supplies  for  ^  the  above 
projects . . .  RELIABILITY 


CHRISTIE'S  rigid  Quality  Control  is  approved  by  the  A.  E.C. 
and  leading  Aircraft  and  Missile  Manufacturers. 

CHRISTIE  ELECTRIC  CORP. 

3410  W.  67th  St..  Los  Angeles  43,  Calif.,  Dept.  EL 

Precisely  regulated  Power  Supplies  of  permanent  stability.  Ratings  up  to  1500 
amperes.  Bulletin  on  Standard  Militarized  units  available  on  request. 
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Rheostat 

miniaturized 

Ohmite  Meg.  Co.,  3698  Howard 
St.,  Skokie,  Ill.  Model  P',  rheostat 
is  a  unit  smaller  than  many  1-  or 
2-w,  film  or  composition  poten¬ 
tiometers,  yet  capable  of  12i  w 
dissipation  at  40  C.  lliis  ceramic 
and  metal  unit  is  only  i  in.  in  di¬ 
ameter,  and  extends  y  in.  behind 


Oscilloscope 
very  compact 


Transitron  Electronic  Core., 
W'akefield,  Mass.  Silicon  voltage 


mental  conditions.  It  has  an  18 
turn  trimming  screw.  Clutch  ar¬ 
rangement  presents  breakage  due 
to  oser-excursion.  Shaft  torque  is 
5  in./oz  maximum.  Elesen  stand¬ 
ard  resistance  values  provide  a  selec¬ 
tion  from  100  ohms  to  30  K  ohms. 
Standard  tolerance  is  ±:  5  percent. 
Resolution  is  0.1  to  1  percent  dc- 
piending  on  resistance  value.  Circle 
57  on  Reader  Service  Card. 


the  mounting  panel.  Capable  of 
operation  in  high  ambient  temper¬ 
atures  (with  proper  derating),  the 
unit  lends  itself  to  military'  and  air¬ 
craft  applications.  Circle  59  on 
Reader  Service  Card. 


We  have  important  career  positions 
open  NOW  at  all  levels  in  our  small 
engineering  groups.  At  Bendix-Pacific 
we  encourage  and  promote  the  full  use 
of  your  talents— you  can  realize  your 
potential  in  tomorrow's  technology. 

If  you  are  qualified  in  one  of  these  fields 
MISSILE  GUIDANCE 
TELEMETERING 
AIRBORNE  RADAR 
MISSILE  HYDRAULICS 
&  MARINE  HYDRAULICS 
SONAR 

&  ANTI-SUBMARINE  WARFARE 


in  Southern  California! 


The  James  Millen  Meg.  Co., 
Inc.,  Malden,  Mass.  Model  90923 
is  a  3i  in.  high  rack  panel  type 
general  purpose  oscilloscope  utiliz¬ 
ing  the  type  3XP— 3  in.  by  li  in. 
rectangular  face  tube.  New  scope 
has  a  2-cps  to  30-kc  linear  sweep. 
Trace  is  very  sharp  and  bright  due 
to  2,000  V  accelerating  potential. 
Balanced  deflection  amplifiers;  ver¬ 
tical— 7  c|)s  to  125  kc  2  db,  0.12 
v  rms  per  cm;  horizontal— 2  cps  to 
125  kc  ±:  2  db,  0.14  v  rms  per  cm. 
Circle  58  on  Reader  Service  Card. 


Logic  Breadboard 
magnetic  core 


Di-An  Controls,  Inc.,  40  Leon 
St.,  Boston,  Mass.  A  new  magnetic 
core  logic  breadboard  consists  of  up 
to  23  magnetic  core  logical  ele¬ 
ments  (CrL-50  or  CTL-100)  plrts 
drivers  on  a  p-c  panel  suitable  for 
mounting  in  a  standard  19-in.  rack. 
Dimensions  arc  19  in.  wide,  101  in. 
high  and  1}  in.  deep.  All  logical 
connections  are  brought  out  to 
plug-in  terminals  for  patch-cord 
connection.  Any  desired  logical 
amncction  can  be  set  up  quickly 
and  easily  for  experimental  evalua¬ 
tion  of  a  proposed  logical  system 
or  for  training  in  magnetic  core 
logic.  Patch-cords  arc  supplied 
with  the  breadboard.  Circle  60 
on  Reader  Service  Card. 


Voltage  References 
two-watt  package 


Pleate  writ*  W.  C.  Walker  your  qualifications 
or  fill  in  the  coupon  and  mail  it  today. 


lost 


crowd 


...not  at 


W.  C.  Walker,  Eafiaeerint  Eatpleyai’t  Mgr. 
Beadls-Raclfic,  Beedii  Aviatlen  Cory. 

11«».  Skerman  Way,  Ne.  Hellyweed,  Calif. 

I  am  Interested  in  (check  one) 

□  Electrical  □  Mechanical  Engineerini 
I  am  a  graduate  engineer  with _ 

deyree 

I  am  not  a  graduate  engineer  but  have 
years  experience. 

Name  ,  - - 

Address _ 

City - 

Zona___State _ 
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PUBUSHED 


references  with  low  temperature 
coefficients  are  as-ailable  in  the 
axial  lead  two-watt  ptackage.  Ideal 
fur  limited-space  regulator  circuits, 
these  units  have  temperature  co¬ 
efficients  as  low  as  0.001  percent 
per  deg  C.  They  provide  a  stable 
reference  \oltage  over  the  operating 
range  from  —55  C  to  +100  C. 
Each  reference  consists  of  hermeti¬ 
cally  scaled  glass  diodes  and  may  be 
operated  in  any  position  without 
voltage  variation.  Circle  61  on 
Reader  Service  Card. 


New  Working  Aids 

from  McGraw-Hill 


INTRODUCTION  TO 
NONLINEAR  ANALYSIS 

Thin  book  provide*  the  enitlneer  and  the 
■cientlKt  with  essential  Information  on 
many  of  the  basic  techniques  for  findinK 
solutions  for  nonlinear  difTerential  equa¬ 
tions  having  a  single  independent  variable, 
includes  much  information  on  physical 
systems  of  many  type*  and  of  real  practical 
interest — the  systems  which  in  m*>dem 
practice  increasingly  require  the  use  of 
nonlinear  equations  In  their  mathematical 
description.  By  Walter  J.  Caaniagham, 
Prof,  of  HUectrical  Kngineering,  Yale  1. 
:{49  pp..  175  charts,  diagrams,  aad  tables. 


VACUUM-TUBE  AND 
SEMICONDUCTOR  ELECTRONICS 

Provides  a  full,  uractical  understanding  of 
basic  vacuum-tube  and  semiconductor  elec¬ 
tronics.  t'overs  the  Internal  -physical  be¬ 
havior  and  the  external  circuit  character¬ 
istics  of  vacuum,  gaseous,  and  semiconduc¬ 
tor  devices.  Imixjrtant  circuits  are  treated 
in  detail,  and  are  analysed  on  a  physical 
basis.  Includes  material  on  rectifiers,  photo- 
devices,  untuned  voltage  hmpllfiers,  audio 
power  amplifiers,  feedback  amplifiers,  and 
sinusoidal  oscillators.  By  Jacob  Mlllman. 
Prof,  of  Electrical  Engineering.  Columbia 
University.  644  pp..  lUas.,  616.66. 


ANALOG  SIMULATION 

Solution  of  Field  Problems 

Gives  a  comprehensive  survey  of  analog 
techniques  and  systems  for  solving  field 
problems,  together  with  a  concise  presenta¬ 
tion  of  the  mathematical  tools  necessary 
for  their  optimum  utilization.  A  wide  va¬ 
riety  of  applications  are  classified  accord¬ 
ing  to  the  partial  differential  equations 
governing  the  systems.  Important  data  is 
summarized  in  22  convenient  tables.  By 
Wslter  J.  Karplas.  Asst.  Prof..  Pept.  of 
Engineering,  l^.  of  California.  I>.  A.,  Pi  es., 
Kngineering  Analysis,  Inc.  434  pp.,  illss., 
$16.66. 


ELECTRONIC  CIRCUITS 


Develops  basic  concepts  common  to  large 
classes  of  tube  and  transitor  circuits. 
General  techniques  for  developing  piece- 
wise-linear  and  incremental  linear  e<iuiva- 
lent  circuits,  or  network  models,  are  pre¬ 
sented  in  considerable  detail.  Modern  cir¬ 
cuit  theory,  augmented  by  certain  new  con¬ 
cept*  related  directly  to  the  electronic 
devices,  is  then  used  to  develop  a  system¬ 
atic  theory  for  electronic  circuits.  By 
K.  J.  Aagele.  Jr..  I+of.  of  Electrical  Engi¬ 
neering,  Polyte<-hnlc  Institute  of  Brooklyn. 
4.V6  pp..  Hiss.  $6.66. 


Pulse  Modulator 
high  power 

Manson  Laboratories.  Inc..  207 
Greenwich  Ave.,  Stamford,  Conn. 
Model  270  is  an  18  megawatt  line- 
type  piilser  designed  to  prove  out 
and  test  high  powered  magnetrons. 
TTic  equipment  delivers  a  peak 
pul,sc  voltage  of  100  kv  into  a  550- 
ohm  load.  Peak  pulse  current  is 
180  amperes.  Pulse  widths  of  2, 
4  and  6  /iscc  are  available  at  a 
maximum  duty  cycle  of  0.001. 
Circle  62  on  Reader  Service  Card. 


INTRODUCTION  TO 
ELECTROMAGNETIC 
ENGINEERING 

This  helpful  liook  develops  field  concepts 
as  an  extension  of  circuit  theory.  It  ob¬ 
tains  Maxwell’s  e<|uations  in  the  early 
chapters,  and  specialises  4hem  to  the  static 
case.  Particular  attention  Is  given  to  static 
field  theory,  with  the  e<iuivalence  principie 
applied  to  related  problems.  Introduces 
time-varying  field  theory  and  completeiy 
defines  and  interprets  field  vectors.  By 
Roger  F.  Harrington,  Dept,  of  Electrical 
Engineering,  Syracuse  1..  3  It  pp.,  137 

lllns.,  $6.66. 


MATHEMATICS  OF  PHYSICS 
AND  MODERN  ENGINEERING 


Supplies  you  with  the  required  mathe¬ 
matical  techniques  and  principles  for  keep¬ 
ing  up  with  present-day  technology.  Cover¬ 
ing  the  full  range  of  modem  applied  math- 
-maticz.  It  takes  up  infinite  series,  vector 
field  theory,  partial  differential  e<|uatlons, 
(irobability,  numerical  analysis,  and  other 
essential  topics.  Scores  of  examples  and 
diagrams  help  you  Insure  a  sound  working 
knowledge  of  this  vital  mathematical 
equipment.  By  I.  H.  Nokolnikoff,  Prof,  of 
Math.,  and  R.  .VI.  Redhelfrr,  Assoc.  Prof, 
of  Math.,  both  of  U.  of  Califronia.  L.  A. 
610  pp.,  tl4  lllns.,  $6.50. 


THE  PREDICTION  OF 
BALLISTIC  MISSILE  TRAJECTORIES 
FROM  RADAR  OBSERVATION 


Develops  methods,  based  on  the  statistical  theory  of 
Itarameter  estimation,  that  can  be  used  to  determine 
the  trajectories  of  ballistic  missiles.  Prime  consid¬ 
eration  Is  given  to  maximum  likelihood  parameter 
estimates.  An  extensive  analysis  of  the  random 
errors  associated  with  predictions  based  on  the 
maximum  likelihood  method  is  also  given.  Several 
chapters  cover  changes  In  the  prediction  methixls 
necessary  to  account  for  the  earth's  rotation  and 
oblateness.  By  Irwin  I.  Shapiro.  Lincoln  Laboratory, 
M.I.T.  433  pp..  lllns.,  $7.60. 


AAAIL  COUPON  FOR  lO-DAY  FREE  EXAMINATION 


McGraw-Hill  Beoli  Co.,  Dept.  1-11-14,  327  W.  41*t  $l.,  N.Y.C.  36 

8eml  book(a>  checked  below  for  10  days'  examination  on  approval.  In  10  days  I 
will  remit  for  book(s>  I  keep  plua  few  cents  for  delivery  costs,  and  return  unwanted 
book(s)  postpaid.  (We  pay  delivery  costs  If  you  remit  with  this  coupon — same  return 
privilege. ) 

□  Mtllmais— Vac.  take  A  Sesiieend.  Elect..  flO.OO 

□  tninnlBsham— Istrs.  te  Neelln.  Analytit.  $9.50 
O  .\nsrlD  Elsstrsnlc  Clrcallt,  19.00 

□  KerpluM—Asaleo  tlmslatieii.  910.00 

D  HsriiDftoB—latre.  ts  Electrssiat.  rstt..  99.00  Hty  .  Zone....  8ute. 

O  Hokolnlkoff  A  Redhetfer  Mathemstict  sf 

Pkyslei  and  Medem  Entlnesrlnf.  99. .^0  t'onipany  . 

Q  Khepiro  -^redietlea  s4  Bsllittie  Miulle  Tralsce 

terisB  fresi  Radar  Okeervstien.  97.fRi  INwItion . 

Far  sriee  and  terme  eetelde  U.  8.,  write  Mefiraw-HIM  Int'l..  N.V.C. 


(PRINT) 
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Angular  Divider 
indexes  synchros 

Theta  Instrument  Corp.,  48 
Pine  St.,  East  Paterson,  N.  J.  An 
improved  angular  divider  for  index¬ 
ing  synehros  and  gimbal-mounted 
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Rugged 
Reliability 
AT  LOW  COST 


Vidicon 

for  film  broadcast 


Machlett  Laboratories  Inc.,  th.  comn,iti^  of  M«ndr^ 

I  Springdslc,  Conn.  Fhc  \1L-7291  Jack*onvillo  Aroo  Chombor  of  Commorco 

vidicon  provides  operation  at  high  *04-€  No«an  StroM  Phono:  Elflin  34U1 

CIRCLE  20  READERS  SERVICE  CARD 
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For  more  information  write  to 


IDEAL  EVERY  DAY  FOR  WORK  AND  PLAY 


I  Excellent  industrial  sites  with  woter- 
!  front  or  rail  and  highway  access;  inex¬ 
haustible  industrial  water;  ample  native 
manpower  available.  Jacksonville  is 
gracious,  cultured,  with  good  schools, 
museums,  churches  and  delightful  living. 


Tti«  City  •#  icdttMvilU, 
El•<trk  ond  Wolvp  UtilitiM 


BEATTIE-COLEMAN 
Announces 
the  New 

Model  ST-6 

VARITRON 


components  features  ease  of  opera¬ 
tion  and  unusual  accuracy.  The 
component  under  test  will  be  po¬ 
sitioned  with  less  than  20  seconds- 
of-arc  error.  'Phis  error  represents 
the  composite  of  positioning,  coup¬ 
ling,  and  reading  errors  of  the 
angular  divider.  Life  tests  indicate 
that  service  or  recalibration  is 
usually  not  required  after  one  year’s 
operation  on  a  2-shift,  6-day  per 
week  basis.  Adapters  for  the  various 
housing  and  shaft  sizes  are  inex¬ 
pensive  and  rapidly  replaceable. 
Circle  63  on  Reader  Service  Card. 


Jacksonville 
Florida . . . 
great  deep  water 
port  and 
transportation 
window  on 


the  world 


Modulator  Units 
pulsed  signal  source 


Strategically  situated  at  the  southeast¬ 
ern  corner  of  the  U.  S.  land-mass,  Jack¬ 
sonville's  deep-water  port  is  unsurpassed 
as  an  asset  for  commerce  and  industry. 
1957  traffic — 7,095,751  tons  of  cargo, 
an  increase  of  7.7%  over  1956. 


I  Levinthai,  Electronic  Products, 

\  Inc.,  760  Stamford  Industrial  Park, 
Palo  Alto.  Calif.  A  series  of  three 
related  modulator  units  proside  a 
I  versatile  group  for  drising  a  wide 
range  of  magnetrons,  klystrons,  or 
tra\eling-wase  tubes.  They  arc  par¬ 
ticularly  useful  in  tube-develop¬ 
ment  work  or  for  incoming  tube 
inspection  by  equipment  manufac¬ 
turers.  Models  75M-1,  75M-2,  and 
75M-3  modulators  offer  peak  pulse 
powers  respectively  of  0.6,  1.2,  and 
2  megawatts.  Circle  64  on  Reader 
Service  Card. 


Th*  Port,  with  its  34-foot  channel, 
inter-linking  rail,  highway  and  air  facil¬ 
ities,  has  created  a  great  warehousing, 
distribution  and  commercial  center.  All 
Southeastern,  Caribbean  and  Latin- 
American  areas  and  major  world  ports 
are  accessible  from  Jacksonville.  The 
Intro-Coostal  Waterway  provides  shel¬ 
tered  coastwise  barge  service.  Terminal 
and  shipyard  facilities  are  ample  and 
modern. 


Plan  now  to  establish  your  plant, 
branch  plant,  warehouse  or  regional 
office  in  Jacksonville.  Write  for  THE 
JACKSONVILLE  STORY,  including  a  spe- 
ciai  port  folder.  Or  ask  for  a  specialized 
and  confidential  survey  of  Jacksonville, 
built  around  your  own  needs. 


SS|  B  E  ATT!  E- 
COLEMAN  inc. 


1000  N.  Olfvt  St.,  Anaheim,  California 
CIRCLE  19  READERS  SERVICE  CARD 
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Rotary  Inverter 
high  precision 

Varo  Mkc.  Co.,  Inc.,  2201  Wal¬ 
nut  St.,  Garland,  'I'exas.  Operat¬ 
ing  from  standard  28  v  d<  input, 
the  model  4617  rotary  inverter  de¬ 
livers  750  \a  with  voltage  con¬ 
trolled  to  ±  0.2  percent  and  fre¬ 
quency'  to  0.01  [xrreent.  A 
bimetallic  tuning  fork  controls  the 
400  cycle  output  to  better  than 
0.01  percent  over  a  temperature 
range  of  —  55  C  to  71  C.  The  volt¬ 
age  is  controlled  o\cr  the  same 
temperature  range  to  at  least  ± 
0.2  percent  of  the  1 1 5  v  by  a  mag¬ 
netic  amplifier  circuit.  Circle  66 
on  Reader  Service  Card. 


Variable  PuUer 
versatile  unit 

Tf.chnitroi,  Engink.erinc  Co., 
1952  E.  Allegheny  Ave.,  Philadel¬ 
phia  54,  Pa.  Model  1010  variable 
pulser  is  an  instrument  for  con* 
Ncrting  any  tvpe  signal  source  with 
a  rate  up  to  5  me  into  standardized 
pulses  of  controlled  amplitude  and 
duration.  Possible  uses  are  for  test¬ 
ing  components  and  networks  un¬ 
der  pulse  conditions,  as  a  constant 
high  frequency  source  or  “clock” 
in  experimental  computer  systems 
or  in  checking  pulse  circuits.  Cir¬ 
cle  67  on  Reader  Service  Card. 


You  get . . . 

Greater  Reliability 
From  G-E  Inductrol* 
Voltage  Regulators 

I  Because  G-E  Inductrol  voltage  reg- 
i  ulators  are  induction  devices,  there 
i  are  no  tubes  to  replace  or  maintain, 
j  This  highly  accurate  ^1%,  reliable 
'  and  economical  voltage-control 
’  equipment  has  many  operating  ad¬ 
vantages.  It  has  “set  it  and  forget  it” 
tubeless  controls  which  are  unaffected 
j  by  power  factor,  frequency  or  load 
I  changes.  These  engineered  extras, 

1  plus  drift-free  controls,  make  Induc- 
j  trol  regulators  one  of  the  world’s 
j  most  reliable  voltage  regulators. 

For  more  information  write  Sec¬ 
tion  425-15,  General  Electric  Co., 
Schenectady,  N.  Y. 

trod«fiier^  of  G«fi«rol  f  l•ctrk  Compofiy 
for  Induction  Volto^n  Rngvioieri 

"h^grtfS  k  Ovr  Mott  ImforMnf 

GINERAl^  ELECTRIC 


ei 


BRUNO'NEW  YORK  INDUSTRIES  CORP 


DESIGNERS  i  MANUEKiUlERS  OE  ElKTRONK  EQUIPMENT 


WEST 


34th 


STREET 


460 


IN  LESS  THAN 

4  SECONDS 


WITH  THE  REVOLUTIONARY 
PRODUCTION  AID  TOOLI 


PIG-TAILOR"® 


Writt-for  llluttratod  book  to  Dopt  IIEP 


CIRCLE  21  READERS  SERVICE  CARO 


“PIG-TAILORING” 

■  ftfhrttowry  wchaiilcal  Rr*c««  lot 
hiflMr  araRwcUss  at  lawac  catt*.  Eattaft 
PIEfARATION  aarf  ASSERMIV  af  Raftftan, 
EayacHari,  DlaRai  oo4  all  athaf  aiM  laaa 
taaiaaaaaH  lar  TERMINAL  ROAROS,  MINTED 
ORCWITS  mm4  MINIATURIZED  ASSEMRLIES. 

nO-TAIlOtlHO  •IlmimmHt;  •  IXafawal  caHan 

•  la«a  naM  alia**  *  Oaaratar  j»Saa»iat  •  90% 
aaaratar  tralalaa  *iaia  •  Brakaa  camaaaanH  • 
Sfakaa  laaAt  •  Skatt  cWcaHt  fram  cllaaEnoa  • 
AS%  chaatii  kanMIint  •  Eicaativa  laaM  taataaa* 

•  MaakatatO  aiaaatkly  watkaAa. 

nO-TAIlOtlMO  a'avEMat:  •  Uaifana  tomoootol 
aaaMiaa  •  Uallarai  aiatklaa  aaaaaara  •  Miaia- 
tariiaWaw  taactaa  taatral  •  “S**  laaAi  far  tatail- 
aalt  •  "W"  Iaa4t  far  prtMot  circaitt  •  laAlvMaal 
cat  aaA  kaaA  laaalkr  •  SaWar  tkaa/rafa  analyalc 

•  Claaar  caal  caalral  •  litvalaaWa  lakar  Maina 

•  liaraAlafa  caal  racaaary. 

Pays  for  itsolf  in  2  waaks 


‘ 'SPIN-PIN”* 

(laia-tR  fitai  al 
"SriR-PIR"  illattrafa 
lail  aiiaaklr  af 
fatlarcE  laaS  airt  la 
fanaiaal. 

•  Na  Traintfig 

•  Na  Pilar* 

•  Na  Cli^nft 

•  Lfnifarm  Crimp* 

•  22  Stea* 

PAYS  POt  ITSOP 
THf  nRST  DAYI 
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light  lc\els  without  deterioration  j 
of  picture  resolution.  It  will  main-  | 
tain  resolution  over  a  broad  signal  : 
range  without  need  for  resetting  of  I 
the  beam  le\el.  Uniformity  of  j 
picture  focus  provides  optimum 
resolution  over  the  entire  raster. 
ML-7291  provides  a  super-clean 
photo  layer  free  from  spiots  or 
blemishes.  Circle  65  on  Reader  ! 
Service  Card. 
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Big  magnesium  and  aluminum  extrusions  produced  from  Dow’s  13,200  ton  press 


A  whole  new  range  of  king-size  dimensions  is  now  available 
for  design  engineers.  Dow’s  new  13,200  ton  extrusion  press 
at  Madison,  Illinois,  is  producing  "special”  sizes  for  quick 
delivery.  These  projects  include  work  for  aircraft  and 
missiles,  automotive,  building,  and  highway  construction. 

Here’s  what  the  big  press  can  do  in  the  way  of  magnesium 
and  aluminum  extrusions  to  meet  your  special  requirements. 

FOR  DCSCRIRTfVC  UTtKATUKt  on 
thm  big  press,  contact  jroar  new 
esi  Dow  sales  ofllco,  or  write 
‘The  Dow  Chemital  Company,  Mid¬ 
land,  Michigan  Dept.  MA-T40IRN-2. 


Check  this  list: 

1.  LARGER  EXTRUSIONS.  Sizes  up  to  a  circumscribing 
circio  of  30" 

2.  LONGER  EXTRUSIONS.  Up  to  80  foot  in  length 

3.  THINNER  SECTIONS.  Down  to  0.125** 

4.  STEPPED  EXTRUSIONS.  Solid  or  hollow 

5.  COMBINED  HOUOW  EXTRUSION-FORGINGS 


YOU  CAN  DEPEND  ON 
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Literature  of  the  Week 


MATERIALS 

Hollow  Class  MicTospheres. 
Emerson  &  Cuming.  Inc..  869 
Washington  St.,  Canton,  Mass., 
announces  an  S-page  illustrated 
brochure  entitled  “Eccospheres”, 

It  describes  a  hollow  glass  miao- 
sphere  product  which  is  used  as  a 
dielectric  material  in  molding  com¬ 
pounds,  radomes,  heat  barriers, 
foams,  casting  resins  and  ceramics. 
Circle  85  on  Reader  Service  Card. 

High  •Temperature  Material. 
Haynes  Stellite  Co.,  Division  of 
Union  Carbide  Corp.,  420  Lexing¬ 
ton  Avc.,  New  York  17,  N.  Y.  An 
8-page  booklet  discusses  a  new  ma¬ 
terial— Haynes  silicon  nitride— de¬ 
signed  to  operate  up  to  and  over 
5,000  F  in  certain  atmospheres. 
Circle  86  on  Reader  Service  Card. 

COMPONENTS 

Stacked  Tubes  In  Glass.  Sylvania 
Electric  Products  Inc.,  1740  Broad¬ 
way,  New  York  19,  N.  Y.  A  recent 
issue  of  Engineering  Data  Service 
deals  with  the  tvpe  7244,  a  med¬ 
ium-mu  double  triode  featuring 
stacked  mount  design  and  frame 
type  and  construction.  Circle  87 
on  Reader  Service  Card. 

Stereo  Cartridge.  CBS-1  lytron, 
Parker  St.,  Newburyport,  Mass. 
Bulletin  E-289  gives  complete 
specifications,  an  outline  drawing, 
a  frequency  response  curve,  and  in-  • 
stallation  instructions  for  the  Co¬ 
lumbia  constant  displacement 
stereo  cartridge,  model  SC-1.  Circle 
88  on  Reader  Service  Card. 

I'libular  Capacitors.  General 
Electric  Co.,  Schenectady  5,  N.  Y. 
Bulletin  GEC-1518  provides  de¬ 
tailed  information  on  the  descrip¬ 
tion,  operation  and  application  of 
Ix'ctrofilm-B  tubular  capacitors. 
Circle  89  on  Reader  Service  Card. 

Pressurizing  Windows.  Bomac 
Laboratories,  Inc.,  1  Salem  Road, 
Beserly,  Mass.  A  6-page  folder 
cosers  a  line  of  pressurizing  win¬ 
dows.  Included  are  specifications 


on  choke  flange  mounted  types, 
soldered  types,  and  special  types. 
Circle  90  on  Reader  Service  Card. 


EQUIPMENT 

V'oltage  Limiter.  Electronic 
Measurements  Co.,  Inc.,  Eaton- 
town,  N.  J.  Specification  sheet 
5066  cosers  the  model  66  voltage 
limiter  which  is  used  to  protect 
transistors  and  other  voltage-sensi¬ 
tive  devices  from  damage  due  to  i 
voltage  transients.  Circle  91  on 
Reader  Service  Card. 

i 

! 

Debycd-Pulse  Generator.  Hew-  I 
lett-Packard  Co.,  275  Page  Mill 
Road,  Palo  Alto,  Calif.  Volume  9 
No.  8  of  the  Journal  contains  an  il¬ 
lustrated  technical  description  of  a 
precision  delaved-pulse  generator 
for  measuring  and  generating  short 
time  intervals.  Circle  92  on 
Reader  Service  Card. 

I'ransistor  Servo  Amplifier. 
Librascope  Inc..  808  Western  Ave., 
Glendale  1,  Calif.  A  two-page  bro¬ 
chure  deseribes  the  model  501-1 
miniaturized  transistor  .serso  ampli¬ 
fier  which^  features  }  output  over  a 
wide  range  of  temperatures.  Circle 
95  on  Reader  Service  Card. 

Information  Systems.  Bailey 
Meter  Co.,  1050  Ivanhoe  Rd.. 
Cleseland  10,  Ohio.  Field  measure¬ 
ments  of  process  variables,  made 
locally  and/or  remotely,  are  re- 
ceised  and  displayed  in  digital  fonn 
by  the  Metrotype  information  sys¬ 
tems,  illustrated  in  new,  8-pagc 
bulletin  E72-1.  Circle  94  on 
Reader  Service  Card. 

FACILITIES 

Customized  Electronic  Equip¬ 
ment.  Nuclear  Electronics  Corp., 
2925  N.  Broad  St.,  Philadelphia  52. 
Pa.  A  recent  brochure  deals  with 
the  company’s  complete  facilities 
for  subcontract  work.  It  contains 
the  complete  background  of  the 
people  who  will  do  the  administra¬ 
tive  and  engineering  tasks.  Circle 
95  on  Reader  Service  Ca'rd. 


fl  n  OVERLOAD 
11 U  PROBLEM 


You  get . . . 

Greater  Dependability 
From  G-E  Inductrol* 
Voltage  Regulators 

ThcG-E  Inductrol  regulator  will  with¬ 
stand  up  to  100%  overload  for  one 
hour  and  still  maintain  its  reliable 
long-life  operating  characteristics. 
This  feature,  coupled  with  high  short 
circuit  strength  (up  to  25  times  nor¬ 
mal  current)  means  the  G-E  Induc¬ 
trol  regulator  can  be  depended  on  for 
even  the  most  demanding  voltage 
regulating  jobs. 

For  more  information  write  to 
425-14,  General  Electric  Company, 
Schenectady,  N.  Y. 

*l*aW*r*d  troSwnark  of  Gooorol  Bodric  Company 
for  lodvcMoit  VoHogo  Sogvialort 


T^afppsh  (ktr  Matt  tmfpHpnt  /Wsie/ 

6ENERA10  ELECTRIC 

CIRCLE  24  READERS  SERVICE  CARD 
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FOREIGN  BUSINESS 


Red  China:  A 

Chinese  cite  advances  in  electron¬ 
ics.  They  say  party  thinking,  not 
USSR,  brings  progress 

Communist  china’s  masters  are  now  talking  up  re¬ 
cent  and  future  “forward  leaps”  in  electronic  tech¬ 
nology  and  automation  without  crediting  the  Soviet 
Union. 

There  appears  to  have  been  a  switch  in  the  propa¬ 
ganda  line  lately  from  praising  Soviet  assistance  to 
asserting,  in  a  way  suggesting  that  both  nationalism 
and  “face”  are  involved,  that  “politics  must  take 
command  in  technological  and  scientific  work.” 

A  Mandarin  language  broadcast  recently  claimed 
for  the  Chinese  Communist  p)arty  the  credit  for 
rapid  technological  strides  in  the  last  few  years.  It 
said  the  “Communist  style  of  thinking”  rather  than 
a  “sudden  increase  of  knowledge  and  power  of  the 
scientists”  has  been  responsible  for  recent  advances. 

Just  announced  by  Peiping  was  the  opening  of 
new  universitv'  of  science  and  technology  “to  train 
Communist-minded  research  workers.”  lire  univer¬ 
sity  is  under  the  joint  leadership  of  the  Chinese  Red 
academy  of  sciences  and  ministry  of  education. 
Peiping  says  the  teaching  staff  includes  top  men  of 
the  academy’s  institutes  of  research. 

The  Chinese  Reds  say  the  university  will  accel¬ 
erate  training  of  new  scientists  so  that,  “within  a 
short  period,  China  will  catch  up  with  the  advanced 
nations”  in  the  caliber  of  scientists.  This  suggests 
a  steppred  up  national  scientific  rivalry  with  Russia 
based  on  Chinese  Communist  disciplines. 


Line  on  Science  I 

I 

Supporting  this  thesis  is  the  statement,  coincident 
with  the  announcement  of  the  oprening  of  the  new 
university,  that  the  teachers  and  students  built  an 
electronic  computer  plant,  an  electronic  instrument 
plant  and  three  other  factories  before  the  university 
was  oprened. 

At  the  same  time  Peiping  reported  that  program- 
controlled  milling  machines  were  among  the  new 
machine  tools  turned  out  in  September  for  the 
first  time. 

More  recently,  in  the  atomic  energy  area,  Peiping 
made  these  claims  without  citing  Russian  aid; 

•  Production  of  “many  kinds  of  counter  tubes”  to 
determine  the  t\pc  and  intensity  of  radiation  and 
“counter  telescopes  for  recording  the  intensity  of 
cosmic  rays.” 

•  Production  of  a  50-  and  a  100-channcl  pulse 
height  analyzer  which  “demonstrates,”  says  Peiping, 
“that  China  has  mastered  the  complicated  technique 
of  atomic  electronics.” 

•  Completion  of  Red  China’s  first  induction  elec¬ 
tron  accelerator,  a  5-mev  unit,  and  other  accelerators. 

•  Production  of  spxjctromcters  for  “determining 
radiation  intensity,”  a  millimicrosecond  pulse  oscil¬ 
loscope,  isotope  separators  and  “other  important 
instruments.” 

•  Production  of  electron  microscopes,  the  first  ever 
produced  in  Red  China.  Program  of  this  plant  in 
Peiping  comprises  some  other  items  which  could 
ndt  be  manufactured  in  Red  China  until  recently; 
x-ray  apparatus  (200  scheduled  for  this  year)  and 
ultrasonic  devices.  Regular  production  of  transistor 
devices  will  reportedly  follow  soon. 


DEVELOPMENTS  ABROAD 


•  In  Britain  a  new  phosphor  com¬ 
pound  de\eloped  by  Ferranti  Ltd. 
permits  radar  screens  to  remember 
images  for  as  long  as  20  minutes. 
Showing  of  the  stored  image  is 
controlled  by  a  button;  image  can 
be  erased  or  recalled  any  time  dur¬ 
ing  the  20-minute  period .  System 
uses  phosphors  whose  luminescence 
is  visible  only  when  infrared  light 
of  different  wavelengths  strikes  the 
radar  screen.  By  beaming  these 
infrared  waves,  a  rapid  series  of 
images  app>ears.  Ferranti  says  that 
with  its  new  phosphors,  afterglow  is 
under  opjerator  control  and  can  be 
released  at  anv  desired  intensitv  so 


that  no  image  remains  when  the 
next  field  is  presented. 

•  Australia’s  Commonwealth  Sci¬ 
entific  and  Industrial  Research 
Organization  reprorts  development 
of  a  transistorized  temp)erature  con¬ 
troller  that  eliminates  the  failure  of 
instrument  components  to  control 
variables.  Control  unit’s  accuracy  is 
said  to  be  satisfactory  as  long  as 
certain  components  do  not  change;  i 
in  normal  use  these  parts  are  said^ 
to  remain  stable  almost  indefinitely. 
Controller  is  already  in  use  to  main¬ 
tain  temperature  lesels  in  heaters 
and  in  other  applications. 


EXPORTS 
and  IMPORTS 

Yugoslavia  has  just  concluded  two 
manufacturing  license  agreements 
with  electronics  firms  in  the  M^cst: 

•  Jugoimport,  Yugoslavian  imprort 
agency',  reached  an  agreement  with 
Marconi  of  Britain,  which  pjermits 
Yugoslav  manufacture  of  an  air¬ 
borne  automatic  direction  finder. 
Unit  is  the  AD722,  developed  for 
the  RAF.  British  firm  will  supply 
parts  for  assembling,  and  will  give 
technical  assistance  to  the  Yugoslav 
plant. 

•  Yugoslav  Foreign  Trade  Asso- 
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ciation  has  reportedly  reached  an 
agreement  with  Philips  under 
which  fi\e  Yugoslav  plants  will  as¬ 
semble  Philips  tv  sets  from  parts 
imported  from  Holland.  Yugoslav 
report  says  first  1,700  sets  will  be 
assembled  by  the  end  of  the  year 
and  that,  after  several  vears,  Yugo¬ 
slav  plants  will  also  make  the  parts. 

In  Tokyo  the  Soviet  trade  mission 
has  signed  a  contract  with  'I’oyo 
Trading  Co.  for  purchase  of  a  S^O,- 
000  electron  microscope  made  by 
the  Iap>an  Klectronic  Industry  Re¬ 
search  Institute.  Toyo  says  contract 
is  the  fourth  the  Russians  have 
signed  for  an  electron  microscope 
since  it  was  taken  off  the  embargo 
list  in  August.  Negotiations  are 
said  to  be  underway  for  Soviet  pur¬ 
chase  of  a  new  electron  microscope 
with  greater  magnitude. 

In  Frankfurt /Main  Consolidated 
KlcctTodvnamics  Corp.,  of  Pasa¬ 
dena,  Calif.,  recently  formed  a  sub¬ 
sidiary  to  look  after  Consolidated 
interests  in  Western  Europe  and 
the  U.  K.  Firm  hopes  to  find  profit¬ 
able  markets  in  Europe  for  its  full 
range  of  electronic  research  and  in¬ 
dustrial  instruments. 

United  Kingdom  Treasury  and 
Supply  Delegation  in  the  U.S.  has 
awarded  a  mntract  to  the  Avion  di¬ 
vision  of  .ACF  Industries  for  an  un¬ 
disclosed  number  of  radar  beacons. 
Britain  will  use  the  beacons  in  mis¬ 
sile  test  firings  to  extend  the  track¬ 
ing  range  of  ground  radar. 

Japanese  firm  Sanyo  Electric  Co. 
is  making  transistor  radios  for  the 
Channel  Master  Corp.  under  a  new 
agreement  which  puts  the  U.S.  tv 
antenna  manufacturer  into  the 
transistor  radio  field.  'Two  6-tran¬ 
sistor  nnxlels  arc  offered  initially. 

In  Britain  Solartron  Electronic 
Group  will  manufacture  prrxlucts 
of  Cohu  F’.lcctronics  of  San  Diego, 
Calif.,  for  sale  in  England  and 
Europe.  New  license  agreement 
launches  international  operations 
for  the  U.S.  firm.  Solartron  will 
make  Kin  Tel  amplifiers  and  digital 
voltmeters  at  first,  and  act  as  ex¬ 
port  sales  agents  for  other  Cohu 
products  prior  to  their  manufacture 
by  the  British  firm. 


In  the  most  advanced  electronic  systems  .  .  .  where  the  demands  I 

include  operationol  dependability  under  rugged  '*  / 

conditions  .  .  .  the  reloy  specified  is  Hl-G.  j 

PIANNING  TODAY  FOR  THE  CIECTRONIC  MIRACIES  / 

OF  TOMORROW?  / 

y 

You  U  wont  to  know  more  about  the  many  miniature  ond  sub-mmiature 
Hl-G  RELAYS  designed  to  bring  this  future  within  eosy  reoch 
of  your  fingertips. 

An  inquiry  on  your  compony  Itfterhead  is  invited  ✓ 


ns- 


BRAOIEY  FICID 


WINDSOR  LOCKS.  CONNECTICUT 
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NOW  FEATURING  NEW  CIRCUITRY 

Curtiss-Wright  ultrasensitive 
DYNAMIC  CAPACITOR  ELECTROMETER 


•  10—100 — lOOOmvscaU* 

•  10*1  to  10-'^  amps  full  kqI* 

•  Lots  than  1  mv  drift  par  day 

•  Accuracy  ±  2% 

•  Input  rasistanca  10' *  ohms 

•  Short  rosponto  timo 

MODEL  202 

Prica  fl,075 
FOB  Carlstadt,  N.J. 


The  Curtiss-Wright  Dynamic  Capacitor  Electro¬ 
meter  is  both  a  highly  sensitive  millivoltmeter  and 
a  micro-microammeter.  It  can  be  used  to  read 
low  potentials  originating  in  high  impedance 
sources,  insulation  resistance,  grid  currents,  static 
charges,  etc.,  and  as  a  null  detector.  In  physics 
and  chemistry,  it  provides  measurement  of  pH  ion 
currents  in  mass  spectrometry.  Its  low  drift  per¬ 
mits  reliable  detection  of  radioactivity  for  health 
physics  and  reactor  control.  For  complete  infor¬ 
mation,  write:  Electronic  Equipment  Sales  Dept. 

ELECTRONICS  DIVISION 

CURTISS-WRIGHT^ 

CORPORATION  •  CARLSTADT,  N.  J. 


ELECTRONICS  business  issue  —  November  14,  1958 


CIRCLE  2«  READERS  SERVICE  CARD 


45 


BROADCASTING 


Broadcast  Stereo  Increases 


Two-channel  transmission  systems 
are  being  developed  to  expand 
national  stereo  interest 

Fall  dev-elopments  indicate  that  a-m,  f-m  and  tv 
broadcasters  will  bolster  public  enthusiasm  for  stereo. 

Check  this  week  by  Electronics  shows  six  f-m 
stations  using  experimental  licenses  for  stereocasting. 
FCC  says  extensions  will  be  granted  if  results  are 
promising. 

CK’er  a  dozen  companies  are  making  or  planning  to 
make  f-m  stereo  adapters.  Some  will  be  on  dealers’ 
shelves  within  a  few  weeks,  priced  between  $50  and 
$85  by  current  estimates. 

Other  manufacturers  are  waiting  for  industry 
standards  to  be  set  before  considering  production. 

The  Halstead  and  the  Crosby  systems  have  been 
spoken  for  by  broadcasters  in  response  to  FCC 
request.  Commission  says  the  returns  have  “not 
yet  been  analyzed.” 

Under  the  Crosby  system,  broadcasters  would  use 
h\o  channels  of  equal  bandwith.  Many  f-m  stations 
now  use  their  subchannels  for  providing  background 
music  to  stores  and  restaurants,  or  for  some  non¬ 
broadcast  service  to  paying  subscribers.  Crosby  sys¬ 
tem  supporters  say  combined  public  interest  in  f-m 
and  stereo  will  allow  stations  to  be  self-supporting 
without  secondary  income  sources. 


The  Halstead  system  provides  one  wideband  and 
two  narrow-band  information  channels  in  the  belief 
that  f-m  stations  will  need  additional  income  for 
some  time. 

While  f-m  stereo  standards  are  being  pondered, 
broadcasters  are  exploring  other  means  of  providing 
stereo  transmissions.  Most  radio  listeners  are  famil¬ 
iar  with  a-m/f-m  combinations.  Broadcasts  using 
radio  and  tv  are  also  becoming  increasingly  frequent. 

Still  in  the  laboratory  stage  is  a  system  for  a-m /a-m 
stereo  announced  this  week  by  RCA.  Under  this 
system  each  of  the  stereo  channels  is  carried  by 
one  of  the  sidebands  of  the  a-m  carrier  signal.  In 
the  receiver,  the  sidebands  are  separated  and  fed  to 
two  speakers.  In  present  a-m  receivers,  there  would 
be  no  separation  of  the  sidebands  so  the  tran.smis- 
sion  would  be  heard  in  the  conventional  fashion 
without  the  stereo  effect.  ITie  laboratory  model  of 
the  a-m/a-m  stereophonic  receiver  can  also  pick  up 
nonsterco  broadcasts  and  play  them  through  either 
or  both  speakers. 

Spokesmen  for  RCA  say  that  since  the  system 
operates  in  the  regular  a-m  broadcast  band  it  can  be 
used  for  car  radios,  which  to  date  have  not  seen 
much  use  of  f-m  receivers. 

No  timetable  has  been  posted  for  commercial 
development  of  the  a-m/a-m  equipment,  but  RCA 
hints  that  “it  won’t  be  long”  until  activity  moves 
out  of  the  laboratory  and  into  the  market  place. 


FCC  ACTIONS 

•  Changes  rules  of  Domestic 
Public  Land  Mobile  Service  to  per¬ 
mit  a  base  station  to  be  operated 
as  a  repeater  station,  provided  the 
licensee  is  able  to  turn  the  base 
station  on  and  off  at  will  irrespec¬ 
tive  of  subscriber  traffic  in  the  sys¬ 
tem. 

•  Issues  details  of  meeting  be¬ 
tween  Mexican  and  U.S.  officials 
regarding  uhf  tv  assignments  for 
stations  200  miles  on  either  side 
of  the  border.  Information  on  the 
agreement  is  available  from  the 
Commission. 

•  Files  request  from  American 
Medical  Association  to  establish  a 
Physicians’  Radio  Service  using  a 
block  of  10  frequencies  in  the 


150-mc  band  and  two  frequencies 
in  the  40-mc  band  on  an  exclusive 
basis. 

•  Accepts  application  from  Key 
Broadcasting,  Marathon,  Ha.,  for 
new'  broadcast  station  to  operate  on 
1,300  kc  at  500  w;  daytime  hours, 
directional  antenna. 

•  Files  application  from  Tiger 
Broadcasting,  Baton  Rouge,  La.,  I 
for  new  broadcast  station  to  oper-  j 
ate  on  1,550  kc,  1  kw;  daytime.  | 

•  Grants  permit  for  a  new  class  j 
A  f-m  station  to  Yale  Broadcasting,  | 
New  Haven,  Conn.,  to  operate  on 
94.3  me,  300  w  erp.  Station  will 
have  permission  to  close  down  dur¬ 
ing  Yale  University  vacations. 


STATION  MOVES 
and  PLANS 

WQXR-FM,  New  York,  requests 
permission  to  inaeasc  power  to 
34.1  kw. 

WHEW,  Riviera  Beach.  Ha.,  files 
application  for  extension  of  com¬ 
pletion  date. 

KJAN,  .\tlantic,  Iowa,  seeks  per¬ 
mission  to  determine  operating 
power  by  direct  measurement  of 
antenna  power. 

KUIN,  Grants  Pass,  Ore.,  plans 
installation  of  new  transmitter, 
nighttime  directional  antenna,  and 
increase  in  prower  to  5  kw. 

KGMO,  Cape  Girardeau,  Mo.,  files 
for  c-p  to  change  frequency  from 
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1,220  kc  to  1,550  kc,  increase 
power  from  250  w  to  10  kw,  install 
directional  antenna  (davtime),  in¬ 
stall  new  transmitter. 

WF’MD-FM,  Frederick,  Md.,  re¬ 
quests  extension  of  completion 
date. 

Moultrie,  Ga.,  receives 
renewal  of  license. 

WBNS,  Columbus,  Ohio,  obtains 
c-p  to  maintain  old  licensed  trans¬ 
mitters  as  auxiliary  facilities  at 
main  transmitter  site. 

W’Xk’M,  Flmwood  Park,  111.,  is 
permitted  to  remain  silent  for  60 
days  pending  reorganization  of  fa¬ 
cilities. 

W’NAG,  Grenada,  Miss.,  transfers 
license  from  B.  Imes  Jr.  to  Grenada 
Broadcasting  Co.  Inc. 

KSIR,  Wichita,  Kans.,  receives  li¬ 
cense  for  a-m  station. 

WKMIl,  Dearborn.  Mich.,  plans 
increase  in  nighttime  directional 
antenna  system  and  increase  in 
power. 

\\  I1AI-T\\  Laurel,  Miss.,  re¬ 
ceives  extension  of  completion  date 
to  .April  20,  1959. 

KIIVI’V,  Idaho  Falls,  Idaho,  ob¬ 
tains  license  covering  changes:  crp 
visual  1 00  kw,  aural  50  kw,  antenna 
height  1,600  ft. 

WS|\',  Flkhart,  Ind.,  plans  change 
from  channel  52  to  channel  28; 
crp:  visual  204  kw,  aural  102  kw; 
antenna  height  690  ft. 

KITF.N,  Wenatchc'c,  Wash.,  re¬ 
ceives  license  permitting  change  in 
frequenev  to  900  kc,  decrease  in 
power  to  500  w. 

KBl^N,  Bemidji,  Minn.,  is  granted 
c-p  to  change  antenna-transmitter 
location,  increase  antenna  height, 
make  changes  in  ground  svstem. 

KP’BC,  Cheyenne,  W'yo.,  plans  in¬ 
stallation  of  new  type  transmitter 
as  an  alternate  main  transmitter 
at  present  main  transmitter  site. 


DELTA 


Air  freight 

costs  jess 
than  you  think! 


Holds  down  inventories!  Holds 
down  costs  of  crating,  insurance, 
capital  tie-up.  Protects  against  de¬ 
terioration  and  market  declines! 


oiVk..;  \ 

Atltnla  Airpoft.  AlUnlt.  Ga.  X  ooon  to  ooon  / 

m 

CIRCLE  27  READERS  SERVICE  CARD 

new  way  to  make  products  A 
better,  more  efficient... •  A 

NYLON  BALLS 

Precision  manufactured  from  DuPont  Nylon  Resin 
to  close  tolerance  of  ±  .001  on  diameters  and  .001 
on  sphericity,  Ace  Nylon  Balls  give  design  flexi¬ 
bility  and  production  economy.  Light  in  weight . . . 
tough  at  low  temperatures  . . .  stable  at  high  tem¬ 
peratures  . . .  resistant  to  corroding  chemicals  such 
as  sulphuric  acid,  etc. ...  almost  abrasionproof . . . 
these  mass-produced  balls  have  hundreds  of  indus¬ 
trial  applications.  Come  in  14  standard  sizes  from 
to  W 

Complete  facilities  for  fabrication  of  plastic  parts 
for  all  industries.  Estimates  submitted  promptly  on 
receipt  of  blueprints  or  specifications. 

for  Bulletin  N,  samples,  price  list,  TODAY. 


ACE  PLASTIC  COMPANY 

91-33  Van  Wyck  Expwy.,  Jamaica  35,  N.  Y.  JAmaica  3-5500 
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TEST  EQUIPMENT  ENGINEER  John  W.  Uoyd  tells  why  his 
work  on  the  B-70  Weapon  System  at  IBM  Owego  affords  him 
the  creative  engineering  career  he  aiways  wanted. 


IBM 


WHAT  IT’S  LIKE  TO  BE  A  CREATIVE  ENGINEER  AT 


Plant*  and  laboratoriat;  Endicott,  Kingaton,  Owago,  Poughkaapsia, 
Yorktown,  N.  Y.;  Laxington,  Ky.;  Rochastar,  Minn.;  San  Josa,  Calif. 


‘Test  equipment  engineering,”  says  John  Lloyd,  "is  particu- 
iarly  stimulating  when  it's  part  of  a  project  as  new  and 
important  as  the  B-70,  sometimes  described  as  ‘a  huge  flying 
computer.'  Right  now  I'm  coordinating  the  design  of  engineer* 
ing  support  equipment  for  an  advanced  digital  airborne  com¬ 
puter.  part  of  the  B-70's  bombing-navigational  and  missile 
guidance  system.  There's  a  minimum  of  routine.  In  order  to 
design  test  equipment  you  must  know  —  or  learn  —  about  the 
equipment  to  be  tested;  among  these  are  radar,  servo  sys¬ 
tems,  digital  and  analog  computers,  inertial  guidance.  I  see 
my  professional  growth  assured  as  IBM  continues  to  develop 
computers  for  airborne  applications.” 

Challenging  assignments  now  open 


B.S.,  M.S.  or  Ph.D.  in  Electrical  or  Mechanical  Engineering, 
Physics,  or  Mathematics,  and  proven  ability  to  assume  a  high 
degree  of  technical  responsibility  in  your  sphere  of  interest- 


FOR  DETAILS,  just  write,  outlining  background  and  interests, 

Mr.  P.  E.  Strohm,  Dept.  554Y 
International  Business  Machines  Corp. 
Owego,  New  York 


IBM  is  a  recognized  leader  in  the  rapidly  expanding  electronic 
computer  field.  Its  products  are  used  for  both  commercial  and 
military  applications.  Continuous  growth  affords  excellent  ad¬ 
vancement  opportunities.  The  "small-group”  approach  assures 
recognition  of  individual  merit.  Company  benefits  set  stand¬ 
ards  for  industry,  and  salaries  are  commensurate  with  your, 
abilities  and  experience. 


•  Airborne  digital  &  analog  computers 

•  Inertial  guidance  &  missile  systems 

•  Information  &  network  theory 

•  Magnetic  engineering 

•  Maintainability  engineering 

•  Optics 

•  Radar  electronics  &  systems 

•  Servomechanism  design  &  analysis 
e  Theoretical  physics 

•  Transistor  circuits 

e  Units  &  systems  test  equipment 


There  are  other  openings  in  related  fields  to  broaden  your 
skills  and  knowledge. 

Qualifications: 


MILITARY 

PRODUCTS 


PLANTS  and  PEOPLE 


Raytheon:  New  Flight  Facility 


CiiARi.ES  F.  Adams,  president  of 
Raytheon  Mfg.  Co.,  reeently  broke 
ground  at  Hanseom  Field  in  Bed¬ 
ford,  Mass.,  for  the  firm’s  SI. 7  mil¬ 
lion  super-modern  flight  test 
facility. 

Participating  in  the  ceremony 
was  Navy  Capt.  Willie  M.  Dickie, 
First  Naval  CHstrict  Inspector  Gen¬ 
eral,  who  represented  the  Com¬ 
mandant.  Pictured  behind  the  pair 
is  an  artist’s  concept  of  the  new 
structure. 

Beliesed  to  be  the  first  militars- 
flight  facility  of  its  kind  in  the 
U.S.,  the  new  structure  will  per¬ 
mit  the  company  to  reduce  the 


time  now  needed  to  run  modifica¬ 
tion  and  electronic  tests  on  mis¬ 
siles.  aircraft  equipment  and  asso¬ 
ciated  units. 

The  new  facility,  a  70,000  sq  ft 
structure,  is  scheduled  for  comple¬ 
tion  early  next  year.  It  will  have 
about  ^6,000  sq  ft  of  hangar  space 
to  house  the  dozen  planes  now 
used  in  the  company’s  programs. 
ITie  remainder  of  the  facility  will 
be  desoted  to  shops  and  a  labora¬ 
tory.  Plans  also  include  adding  22,- 
000  sq  ft  later,  if  needed. 

Raytheon  is  prime  contractor  for 
the  Nasy’s  Sparrow  Ill  air-to-air 
guided  missile  system. 


L.A.  Firm  Changes  Name 


Computer  Kqoipment  Corp.  is 
the  new  name  of  the  companv 
formerly  known  as  Digitron,  Inc., 
Los  Angeles,  Calif.  The  name 
change  was  effected  in  order  to 
clarify  the  nature  of  the  business 
in  which  the  growing  electronic 
firm  is  engaged,  according  to  .\.  C. 
Bellanca  (picture),  president. 

.Actively  engaged  in  the  dexelop- 
ment  of  advanced  hybrid  electronic 
systems  since  its  formation  in  1957, 
the  company  recently  announced 
the  receipt  of  a  contract  from 
Holloman  Air  Dc\clopmcnt  Center 
to  develop  an  electronic  function 
plotter. 
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In  addition,  the  companv  is 
working  on  several  electronic  ma¬ 
chines  that  subtract  binary'  coded 


EE's  with  advanced, 
experience  in  Oregon 


Available  EE’i  with  a  broad  back¬ 
ground  in  radar  receiver  design  and 
development — including  enperience 
with  pulse  circuitry,  timing  cir¬ 
cuits,  and  radar  indicators — arc 
available.  Younger  tirpes  of  this 
select  species  arc  also  being  grad¬ 
uated  regularly  by  the  State's  su¬ 
perior  educational  system.  Oregon, 
with  many  ideal  plant  locations,  is 
full  of  men  with  unusual  technical 
accomplishments  who  want  to  live 
here,  where  well-trained  labor  and 
friendly  management  work  together 
to  take  advantage  of  natural  re¬ 
sources.  research,  recreation  and 
room  to  grow.  For  the  data  on 
the  potentialities  Oregon  offers  the 
electronics  industry,  let  us  hear 
from  you.  Your  inquiry  will  be 
kept  confidential. 


Julius  R.  Jansen,  Director 
OREGON  Deportment  of 
Plonning  and  Davalopmant 
722  B  State  Office  Building 
Portland  I,  Oregon 
CApitol  6-2161 

CIRCLE  29  READERS  SERVICE  CARD 


now  we’re 
getting 
some  place ! 


We’re  making  solid  gains  in 
the  fight  against  cancer,  in  the 
research  laboratory,  in  the  hos¬ 
pital  and  in  the  home.  Ten  years 
ago  medical  knowledge  was 
able  to  save  only  1  in  4  lives  — 
today  it’s  saving  1  in  3. 

New  surgical  techniques,  diag¬ 
nostic  methods,  and  an  in¬ 
formed  public  are  important 
reasons  for  these  gains. 

More  and  more  people  have 
learned  that  many  cancers  are 
curable  if  detected  in  time. 
And,  sensibly,  more  and  more 
people  have  formed  the  life¬ 
saving  habit  of  an  annual  | 
health  checkup.  They  know  I 
it’s  living  insurance  against  I 


AMERICAN  CANCER  SOCIETY 


'  / 


EMPLOYMENT  OPPORTUNITIES 

WORK  IN 

PHOENIX 

WHERE  #T*S 


numbers  used  in  digital  computing 
systems,  as  well  as  various  other 
projects  in  the  field  of  electronic 
computers  and  instrumentation. 


Advance  your  career — both  in  | 
recognition  and  financial  gain  —  | 
at  Motorola  in  Phoenix. 

Your  family  will  share  your 
opportunity  when  you  settle 
dowo  in  sunny,  dry,  healthful 
Phoenix!  Tourists  spend  mil¬ 
lions  of  dollars  every  year  just 
to  visit  Phoenix.  The  attractions 
of  this  fabulous  vacationland 
can  be  yours  to  enjoy  year¬ 
-round  with  Motorola ! 


If  70a  are  qualified 

>for  any  of  the  po- 
aitions  below,  write 
or  wire  today. 


EUCTRONIC  EmiNEERS. 
MECNMICAL  ENSINEERS,  PHYSICISTS 
Synaai  Aaalyait,  OatifB  aaS  Tt«t 
Radar  Commimicattont 

Navicatton  Miaalla  Cuidanca 

Data  Proctaainf  and  Diaplay 

CIrcait  SaaiRn,  Rawlapawat  and  Packaglat 

Microwave  Pulae  and  Video 

Antenna  Difital  and  Analot 

R-F  and  l-F  Tranaiator 

Servea 

TacRnlcal  and  SfacHIcatian  Wrttint 
Printed  and  EtcRed  CIrcaitiT 

Wriu: 

Mr.  Kel  Rowan 

Wcatern  Milita^  Elcctrooica  Center 
Motorola.  Inc.,  Dept.  A- II 
1201  E.  McDowell  Road 
Phoenix,  Arizona 

InpinneHwf  pnaJtinnt  alan  availaMe  af 

MoTomla,  NK.  Sm  CMeatn,  NHitMa,  and 
IUr»rtt4»,  CalMnmia. 


OTOROLA 


Name  N.  L  Harvey 
CBS-Hytron  V-P 

Norman  L.  Harvey  recently 
moved  from  manager  of  special 
tube  operations  for  Sylvania  in 
Williamsport,  Pa.,  to  vice-president 
— engineering  for  CB^Hytron, 
Danvers,  Mass. 

Harvey  joined  Sylvania  in  1941 
as  a  research  engineer.  Successive 
promotions  led  to  his  apjmintmcnt 
as  head  of  the  appli^  research 
branch  in  1948.  In  1950  he  was 
made  chief  engineer  of  the  radio 
and  tv  division.  His  most  recent 
assignment  in  1956  made  him  re¬ 
sponsible  for  engineering,  manu¬ 
facture  and  sales  of  magnetrons, 
klystrons  and  planar  triodcs  as  well 
as  traveling-wave  crosscd-field, 
counter,  t-r,  atr  and  trigger  tubes. 


Ling  Hires  Reid 

Recently  appointed  assistant  chief 
engineer  of  Ling  Electronics,  Inc.,. 


Research  &  Development 


Move  ahead  with  a  young, 
rapidly  expanding  organiza¬ 
tion  in  Hickzville,  LI,  N.  Y. 

PROJia  ENCINEERS 
SENIOR  ENGINEERS 
ENGINEERS 

I.S.  in  E.E.  Of  Phyiic* 

Wo  nood  ol  onoo  for  lifotimo  coroort— addi¬ 
tional  trainod  portonnol,  at  oil  kvalt,  ox- 
pofioncod  in  circuitry  emd  oquipmont  dooign 
or  opplicablo  oxp  to  work  on  UHF  A  VHF 
tyttomt,  wido  bond  knowlodgo  dooiroblo;  For 
cnollongirtg  ottignmontt  on  oUctronic  counter- 
moocuro  lyttorm  For  military  application  and 
oloctronic  initrumonti  For  civilim  UM. 

Sal«4«s  cpwmipwmrotp  wHh  ebility. 
Excpll«Rt  btnpiti  ieclvdinf  froit 
Sheriiif  Rttirpnwiit  Trvtt  Ptan. 

Coll  For  intorviow 
i.  V.  Hick. 
OVorbrook  1-7100 
Ot  Mr\d  rnumo 
In  conFldonco  to 

INSTRUMENTS  FOR 
INDUSTRY,  INC. 

101  N«w  SMtb  Rd.  Hkksvillp,  II,  N.  Y. 


SAMUEL  K.  MACDONALD,  INC. 

manuFoclureri  represenfoltvoi  over  25  yeors 

1S3I  SPRUCE  STREET,  PHILA.  2,  PA. 

r#rpr#opy  *  Other  Cffttet 

P^nniylvanitf  •  New  ietiey  Pitttburgh 

O^lowopG  •  Maryland  Ooltimore 

Virginia  •  Wvtt  Virginia  Wathingfon,  0  C 

OiRfrict  af  Calwmbia 


MANUFACTURERS' 

REPRESENTATIVE 

WANTED 

for  Florida  oroo 

NatlonaUr  kaown  manulaetnror  oi.  Indue- 
llvo  compononis,  oueh  as  ehokos,  coils, 
delay  linos  and  Iransionnsrs.  desires 
eoTSTogs  ol  slaelronlc  oqulpmsnl  maaulae- 
lurais  la  riarlda.  Both  stock  and  enstom 
compononis  iaeludod. 

Send  roply  to: 

RH-ati:  Rlertronlrs 

Class.  Ady.  Dir.,  P.O.  Box  1*.  N.Y.  H.  N.Y. 


YARDNEY  LABORATORIES,  Inc. 

Research-Design-Developmeni 
Ssetro-CbsBilcsl  Osoerstar.  at  Bnsny 

41-41  loaocrd  8trtM  WOrtli  t-llll 

New  York  11.  N.  T. 


UARCHLI6HT 


THERMO-ELECTRONICS 

SuccssMT  ts  Therms-  IlsctrIcIty 
Cksnss  heat  ts  stastrlslty  DIRCCTLY — ns  aelSt. 
Ilaalat,  nsvlHS  sart.  sr  Mnllflrt!  Belli  a 
THERMO-ELECTRONIC  kattsry.  Mall  ssarlsr 
tsday  far  Intsrsiatlsn  and  Msisls  tlisrais- 
.iMtrsnic  allay. 

HERMON  E.  COTTER 

ISTM-X  Blackstons  Detroit  23.  Rlich. 
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EMPLOYMENT  OPPORTUNITIES 


Culver  Citv',  Calif.,  is  Rav  L.  Reid. 

In  his  new  eapacity,  Reid  will  as¬ 
sume  direetion  of  a  new  research 
and  development  program  on  highly 
adsanced  vibration  testing  svstem 
components.  He  will  also  act  as 
technical  consultant  to  Ling  sub¬ 
sidiaries  engaged  in  numerous 
phases  of  high-power  electronics. 

For  the  past  eight  years  Reid  has 
been  with  North  .\merican  .Svia- 
tion,  Downey.  Calif.,  as  a  test  engi¬ 
neer  in  the  fields  of  electrical  and 
vibration  testing,  electrical  test 
equipment  design  and  instrumenta¬ 
tion  for  various  types  of  testing 
systems. 


Hanley  Named  To 
High  Trolex  Post 

T'roi.kx  Corp.,  McHenrs’,  III.,  man¬ 
ufacturer  of  electronic  rotars' 
switches  and  clectromcchanlc'al  de¬ 
vices.  has  appointed  Duncan  C. 
Hanley  as  vice  president  and  gen¬ 
eral  sales  manager. 

Hanley  wus  formerly  with  (irigs- 
by-AlIison  Co.  He  joined  G-.\  in 
1946  as  specifications  engineer  and 
for  the  past  three  years  has  been 
district  sales  manager.  Prior  to  that 
he  served  in  the  electronics  branch 
of  the  U.S.  Nasy  and  with  Sperry 
Prrxlucts  Co. 


Plant  Briefs 

RCA  has  acquired  the  production 
plant  of  the  Applied  Science  Corp. 
of  Princeton  (ASCOP)  for  astro- 
electronic  products.  Plant  is  situ- 


RADAR  SYSTEMS  ENGINEER 
to  $13,500 

F.kpanditiK  Eairtern  divivion  of 
AAA.A  firm  in  braulifnl  new 
auliurban  plant  uriceiiliy  need, 

EE  capable  of  H>rtem»  analy,i», 
aRsiitinK  in  ibe  preparation  of 
technical  proponaU,  oral  pre,en- 
tatioiM,  cDstomer  contact  and 
technical  direction  to  desiitn 
group,.  Thi,  company  ii  the 
fa«te»t  growing  name  firm  among 
our  more  than  3S0  electronic 
client  corporation,. 

Client  company  payt  all  expenses. 

EUGENE  B.  SHEA 

Executive  V ice-President 

Cadillac  Associates,  Inc. 

220  S.  State  St.  (Chicago  4.  Illinois 


AERONAUTICAL  ENGINEERS 


For  the  man  elected,  recogni¬ 
tion  i,  swift  and  advancement  ia 
truly  baMd  on  merit. 

If  yon  qualify,  look  into  this 
position,  in  rtrict  confidence  and 
without  obligation.  Simply  for¬ 
ward  your  name,  addreas  home 
phone  number,  preMnt  title  and 
the  word  “Radar". 

ITl  call  yon  immediately  at  your 
home  with  all  the  detail,.  But 
don't  delay.  Write  today! 


FLIGHT  EVALUATION  ENGINEER.  B.S.  Of 

•  Advanced  Degree  in  Electrical  Engineer¬ 
ing.  Five  years'  experience  in  planning, 

^  instrumentation,  testing,  data  reduction 

,  of  flight  evaluation  phases  of  complex 
electronic  systems  testing.  To  design 

•  special  test  equipment  and  instrumen¬ 
tation  for  flight  testing,  reduce  flight 

V  test  data,  and  prepare  detailed  evalua- 
^  tion  and  analysis  reports  together  with 
engineering  group. 


AERONAUTICAL  ENGINEER,  M.S.  In 
Aeronautical  Engineering  with  math  •- 

minor.  Two  years’  experience  in  evalua¬ 
tion  of  airborne  systems,  both  digital  * 
and  analog;  navigation  techniques,  in-  ^ 
eluding  inertial  navigation;  and  aero¬ 
dynamics.  Experience  in  data  reduction  « 

and  photogrammetry  desirable.  To  ana¬ 
lyze  flight  test  data,  do  systems  analysis,  * 
and  solve  problems  in  spherical  trigo¬ 
nometry  and  photogrammetry. 


ADVANTAGES  OF  IBM 

A  recognized  leader  in  the  electronic  systems  field,.. products  used  for 
both  military  and  commercial  work... advancement  on  merit... company* 
paid  relocation  expenses ...  liberal  company  benefits. ..salary  comnren* 
surate  with  ability  and  experience. 

WRITE,  outlining  qualifications  and  experience,  to:  Mr.  P.  C.  Strohm, 


Dept.  S54Y 
IBM  Corp. 
Owego,  N.  Y, 
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ated  between  Princeton  and  Hights- 
town,  N.  J, 

Premier  Instrument  Coip.,  wave¬ 
guide  manufacturers,  recenth 
moved  from  New  York  City  to  a 
48,000  sq  ft  plant  in  Port  Chester, 
N.  Y. 

Yonkers  Laboratory  Supply,  now 
known  as  Tenso-Lab,  Inc.,  ha.s 
moved  to  IiAington-on-IIudson, 
N.  Y.  The  new  quarters  represent 
an  increase  of  over  100  percent  in 
area. 

Consolidated  Controls  Corp.  has 
added  a  12,000-sq  ft  expansion  to 
its  plant  in  Bethel,  Conn.  Com¬ 
pany’s  products  consist  in  the  main 
of  control  systems  for  missiles,  air¬ 
craft  and  nuclear  power  plants. 


News  of  Reps 

llie  line  of  precision  microwave 
and  electronic  test  equipment,  radar 
system  comf)oncnts  and  high-power 
modulators  manufactured  by  FXR, 
Inc.,  W'^oodsidc,  N.  Y.,  arc  being 
sold  in  the  upper  New  York  State 
area  by  ).  D.  Ryerson  Associates, 
Inc.  of  Syracuse,  N.  Y. 

Ihe  William  F.  llcmminger  Co., 
Miami,  Ha.,  manufacturers’  reps, 
announces  the  addition  of  Everett 
M.  Gordon  to  its  staff  as  sales  en¬ 
gineer. 

Northeastern  Engineering,  Inc., 
Manchester,  N.  II..  appoints  the 
following  new  reps  to  handle  its 
line  of  frequena-  counters,  militars- 
test  equipment  and  missile  com¬ 
ponents: 

Bill  Bartleson  Co.  of  Minne¬ 
apolis,  Minn.,  cowering  Minnesota, 
No.  Dakota.  So.  Dakota  and  north¬ 
ern  Wisconsin;  Col-Ins-Co.  of 
Jacksons  ille,  Fla.,  covering  Horida, 
Georgia,  So.  Carolina,  No.  Caro¬ 
lina,  Alabama,  Mississippi  and 
rcnnesscc. 

.\ppointment  of  the  Gordon  V. 
Peck  Co.  as  sales  rep  for  the  South¬ 
west  including  Texas,  Oklahoma. 
Arkansas  and  Louisiana,  is  an¬ 
nounced  by  Scalectro  Corp.,  Ma- 
maroneck,  N.  Y. 
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iOOO  MACMtNItT 
ANO  CMIMK  Ai 
C  O*  A  rio*» 


THEi'0UTSTANDIN6  STABILITY  OF 


RESIN 


TO  IMPROVE  PRODUCT  PERFORMANCE  AMD  LOWER  COSTS 
IN  MOLDINGS  AMD  LAMINATES 


Thermal  Stability 

UAI*C).\  rttiiii  inoUicd  parts  exhibit  outstanding 
stability  under  extreme  conditions  of  exposure  to 
lu-at  and  humidity.  Under  such  conditions  they 
do  not  cTuck  or  change  sliape.  F'or  example,  after 
sc'veral  iiMinths  exposure  to  Ixiiling  water,  D-AIHtN 
resin  molded  cups  show  no  degradation  of  any 
kiml.  DAPO.N'  rt*sin  ntulded  parts  are  serviceable 
at  temiHTatures  up  to  4(K)-45<)’F.  IliKher  tem¬ 
perature  nuKlifications  of  DAI’ON  rcsiiLS  are  cur¬ 
rently  under  development. 

Dimensional  Stability 

D.AI’ON  resin  exhibits  almost  no  shrinkage  dur¬ 
ing  cure  and  no  shrinkage  following  cure.  The 
lack  of  post-mold  shrinkage  makes  |x>ssible  for¬ 
mation  of  txnnph-x  matching  parts  with  close 
tolerances  and  small  or  large  metallic  inserts 
without  cracking. 

Chemical  Stability 

DAI*()\  resin  comhiouimIs  are  extremely  resistant 
to  acitb,  bases  and  organic  soKents  even  at  high 
tem|N-ratures,  as  well  as  to  staining  and  cxdur 
degradation. 


Electrical  Stability 

DAKiN  resin  molded  parts  are  noted  for  the  re¬ 
tention  of  their  exccdlent  insulation  ri'sistance, 
dielcftric  strength,  and  arc  resistance  even  after 
exposure  to  high  humidity  and  to  elevated  tem- 
IK-ratures.  D.APO.N  resin’s  unusual  chemical  sta¬ 
bility  insures  absence  of  breakdown  and  attendant 
corrosion  of  metallic  electronic  components  un- 
di-r  the  most  severe  conditions  of  use.  DAPO\ 
resin  is  unmatched  by  any  other  plastic  in  this 
regard. 

^ Color  Stability 

D.\l’().\  resin  can  be  compounded  in  pastel  col¬ 
ors  which  exhibit  greater  tx)lor  stability  at  ele¬ 
vated  temperature  than  any  other  known  colored 
plastics. 

^ For  Help  in 
Solving  Your  Problems 

\\'rite  today  for  technical  literature  detailing 
pro|X‘rties,  uses  and  methcxls  of  application  for 
D.AI’ON  resin. 


WWW  Resin  is  Food  Machinery  and  Chemical  Corporation  s  registered 
trade  name  for  its  brand  of  diallyl  phthalate  prepolymer.  Names  of  com¬ 
pounders  of  DAFON  resin  molding  powders  are  available  on  request. 


.Visit  Us  At  Booth  609 

National  Plastics  Exposition  •  Chicago  •  Nov.  17-21 


£  O  H  I  O  ^ 

A  P  C  X  . 


Putting  ideas  to  Work 

FOOD  MACHINERY  AND  CHEMICAL  CORPORATION 


Chemicals  and  Plastics  Division 


161  EAST  42ND  STREET,  NEW  YORK  17,  N.  Y. 
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THIS 

TUBE 

THRIVES 

ON 


RCA*1B3-GT  is  designer-preferred... features  heavy-duty  filament. ..challenges  filament  burnout 


Preferred  Tube  Type  1B3-GT  is  favored  by 
design  engineers  for  high-voltage  rectifier 
service  in  TV  sets.  What  makes  it  so  good? 
How  was  RCA  able  to  make  it  better? 

A  redesigned  filament  of  larger  wire  with 
a  larger  coil  diameter  offers  cooler  opera¬ 
tion.  A  smoother  and  lighter  coating  to  as¬ 
sure  uniform  emission  is  applied  to  the 
filament  by  means  of  a  special  technique. 
The  life  of  the  filament  is  further  safe¬ 
guarded  by  a  chemically  treated  anode  sup¬ 
port  which  assures  a  tight  bond  between  it 
and  the  glass  envelope  and  prevents  leaks 
that  would  burn  out  the  filament. 

The  glass  envelope  of  the  RCA-1B3-GT 
has  benefited,  too,  from  improved  tech¬ 
niques.  Hydrogen  firing  of  the  envelope 
enables  it  to  withstand  electron  bombard¬ 


ment  and  therefore  reduces  .strain  effects. 
In  addition,  contamination  and  resultant 
low  emission  are  eliminated  by  supersonic 
washing  of  the  anode  and  getter  shield. 

That’s  why  the  RCA-1B3-GT  is  a  “cham¬ 
pion”  with  high  voltages.  Your  RCA  Field 
Representative  has  the  complete  Preferred 
Tube  Types  story.  See  him  soon.  For  tech¬ 
nical  data  about  the  1B3-GT  and  all  of  the 
Preferred  Tube  Types,  write  RCA  Com¬ 
mercial  Engineering,  Section  lv-iy-l)E-2 
Harrison,  N.  J. 

If  picture  tubes  are  your  interest,  con¬ 
sider  RCA  here,  too,  for  RCA  picture  tubes 
are  engineered  for  long  dependable  per¬ 
formance.  A  word  to  your  RCA  Represent¬ 
ative  will  bring  you  full  information. 


6 


FIBLO  OFFICKS: 

■AST: 

744  Broad  Straot 
Nawark  a,  N.  J. 
HUmboldt  S-3900 


MIOWKST: 

Suita  11S4 

Marchandlaa  Marl  Plaza 
Chicago  B4,  III. 

WHItahall  4-a900 

WBST: 

63BB  e.  Washington  Blvd. 
Los  Angsisa  22,  Calif. 
RAymond  3*8361 


radio  corporation  of  AMERICA 

Electron  Tube  DMelon  Harrieon,  N.  J. 


